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LIFE OF M. DE ST. PIERRE. 



xHE diffically of proenring materials for the biog^phy 
of liviog charactera, is well known to all those who have ever 
undertaJ^en such a task. Unless, indeed, such persons have 
neld high sitaations in the state, or have raised themselves 
to distinction by great military achieyements, the partieii-> 
lars which we are enabled to glean respecting them are 
generally confined to a few solitary facts. If this observa- 
^on is true, with regard to our countrymen and feUow-dti- 
zens, how much more strongly does it not apply to the na- 
tives of a foreign landT When to this are superadded the 
obstacles' resulting from war, which interrupts nearly all 
communication, the reader must be sensible how much the 
difficulty is increased. 

These observations must plead in excuse for the scanti- 
ness of the following, details, relative to the life of the 
author of the present work, the unasssming modesty of 
whose manners, and Hie retirement of whose habits, have 
thrown still farther impediments in the way of such re- 
search. 

Jacques Bemardin Henri de St Pierre was a native of 
Upper Normandy, where be was born at Havre de Grace, 
in tfie year 1737. His family must have been respectable, 
as the commissions he held under the French government 
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prove that he was by birth of that class which tfaej deno- 
minattd gentlemen. After receiving an education soitable 
to his rank In life, he entered into the army, in which he 
served in some of the campaigns towards the conclusion of 
the seven years' war. 

Malta being threatened, in 1763, with a siege by the 
Turks, M. de St. Pierre was sent by his government to co- 
operate in the defence of that island. An affecting inci- 
dent ocemred at Tonloa, when he was oo the point of em- 
barking. As he was going out of the Navy Coffee-House 
in that dty, a man with a long beard, in a torban and 
Turkish dress, who was squatting on his heels at the door, 
embraced our author's kneea^ ^ad said something to him in 
a language to which he was a stranger. A naval officer, 
who understood him, informed M. de St. Pierre that the 
man was a Turkish slave, who, being convinced that this 
Gm»d Signor would taika the isfauMi, and make slaves of 
all lie night flod there, exptetsed his coas p a nlen ftr one, 
deslnied, se ye«ng> to eaperienoe a fata efanilar te his own. 

P«a/ee lutvfag deprived o«r author §i aH hape of prone- 
tioB fn his Ratiiw ewufixj, he was ladaaad ta enter into tbe 
Russian sen^lee. M. de Vlllebo&s, bon ki livonla, but e€ 
a Prench family, was at that time grand-master of the ord* 
nance and general of the artillery of Ci^efliie II. By hUtt 
M . de St. Pfecre was introduced into the servlee of ^e em- 
press, and presented to her as one of the elRcers of his 
oorps. In the year 1704 he made a tour throofijh RassiaB 
ftnland, in company with the generals of the oerpe of en- 
gineers, for the purpose of taking a miHtary ««urv«y ef thot 
eoantry, and of inspecting the fortiAed places. Me speaks 
in the highest terms of the homitabla reeepdon Ihey every 
where experienoed from <he uoliabltants, and has intro- 
duced into his werk many observations oeNeetod in his 
toar. 

The intelligence and ability of M. de St. Pierre strongfy 
recommendfid fahn to the notice of Ids sspei'ior offieecs. M. 
de Villeboift, km eenjnnetion wilii <9«neral Bosqaet, of the 
engineers, was mAiag arraageflsents for his premedont 
they both exerted themselves to tlie utmost of their power 
to retain him in the Russian service, by studying in every 



^MiMe way to render ft agreeable, «iid hy the offer tf 
^tuaiSoiiB both faoaorftble and advantageous. But the love 
^his native cofmtry, which he had previously served, and 
Hie desire of behig ^rther usefhl to it, toge^er vritli the 
liigh expectations he was led to entertain by tlie overtures 
of men in high officlia) stations in the French eabfaiet, inj 
dnced him to persist in demanding liis dismission, wludi he 
obtained in 1T65, with the rank of captain. 

On leaving Russia our author made an attempt to 
•erve his country, at his own expence in Poland, where 
Ike Joined the party of the Pofish repabHcans, whose 
cause was espottsed by Atistria and France. By tins step 
iie involved himself in great dangers, and was tsAsen pri- 
soner by the Pfiffish party in the interest of Russia. !hns 
ffftisfntune befel hhn through the indiscretion of his guide, 
at the distance of three mites from Warsaw, from which 
city be was proceeding to the army of Prince Radzivil, with 
the agreement of the ambassador of the emperor and the 
¥'rench minister. He was conducted back to Warsaw, and 
thrown into prison ; his tiaptors even fhreatened to deliver 
liim up to the RttSsians, unless he ackiMWfedged that the 
French and Austrian ambassadors had jointly prevailed 
upon him to take ^is step. Though he had every tiring to 
dread from the Rus^ftans, and might have implicated two 
persons in high stations in his disgraoe, he persisted in 
Taking tihe w^ole tesponsfbility upon tahnsfelf. He likewise 
exculpated bis guide In fhe best manner be vras able ; hav 
h)g given Urn time to bum the lettere wifti which he wa« 
charged, by oppoAng, wKh loaded ptfttols, the Hulans who 
came to surprise lliem in ilie posft-house where they had fixed 
' their quarters for the first night, in the midst of a forest. 
For these services, which coift lam much time and money, 
lie never received any reeompence whetever. 

On hts release from conftaement, M. de St. Pierre re- 
tnmedto Paris, vrirere lie presented to the minister for fo- 
reign afTahrs a long memorial relative to tlie state of the 
nonh, in which he predic^d the future partition of Poland 
tyy the contiguous powers. Tins partition actually took 
-place a ^ew years aftevwartfs, and the only point in which 
'tm predie^fions were ntft fAfif verified was, that those powers 
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did »ot at first divide tlie whole of the eoontry anong them. 
Not long afterwardfly M. de St Pierre received the ap- 
pointment of captain-engineer of tlie Isle of Franqe. He 
accordingly set sail for that colony on the Sd of Manh, 
1768y in the Marquis de Castries, laden with naval stores 
for Bengal. The voyage was unattended with aity ctrenm- 
stance worthy of notice till the ship reached tlie latitude of 
the Cape of Good Hope, when she encountered a violent 
storm, in which the crew had a very narrow escape fiom 
destruction. This tempest is thus described by the author. 
'^ On the 2ad of June, at half past twelve at night, a sea 
beat in four out of the ^Ye great cabin- windows, though the 
dead lights were barred like a St. Andrew's cress. The ves- 
sel pitched as if she would have stood on end in the water. 
Hearing the noise, I opened the door uf n^ chamber, 
which was instantly filled with water, that floated the fur- 
niture about. It ran out at the door of the great cabin like 
the sluice of a mill ; above thirty hogsheads of water came 
in by this accident. The carpenters were called, lights 
were brought, and new boards nailed against the windows 
as quickly as possible. We now ran under a mizen, and 
the wind and sea were truly frightful. 

*^ This disorder was scarcely put to rights, when a large 
chest, that served for a table, full of salt and bottles of 
champagne, broke its lashings. The rolling of the ship 
threw it to and fro like a die. This enormous box weigh- 
ed many tons, and threatened to crush us to fHeces in our 
cabins. At last it burst open, and the bottles rolling 
about and breaking, caused a confusion that is inexpressi- 
ble. The carpenters returned, and with the greatest diffi- 
culty replaced and fastened it. 

'* The rolling of the ship not suffering me to sleep, I lay 
down upon the bed in my boots and morning gown. My 
dog seemed in the greatest fright, and while I amused my- 
self with soothing Um, I saw a flash of lightning through 
the crevice of the port-hole, and heard it ^ thunder 
This was about half past three in the morning. In a mo- 
ment a second clap of thunder succeeded, and the dog be- 
gan to fly about and bowl. The lightning flashed again in 
an instant. Thunder immediately followed, and I heard 
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the people on deck cry oat that some ship 'was in danger; 
in fact, the noise was like the report of a cannon fired near 
us, as it did not roll at all. Perceiving a strong smell of 
sulphur, I went upon deck, and immediately felt it exces- 
sively cold. Every thing was silent, and the night so dark 
that I could distinguish nothing. I presently perceived 
somebody near me, and asked what was the matter. The 
roan^MMwered : They are carrying the quarter-master to 
his(j^ir^he has fainted away, and so has the pilot. The 
lighMi^has struck the ship, and shivered the main-mast. 

" The crew formed a ring uptfn the forecastle. The 
lightning had descended so far along the mast. The woman, 
who had just lain in, had seen a globe of fire at the foot of 
her bed ; yet nobody could discoTer any trace of the fire. 
Day-light was looked for with impatience. 

'' At day-break I again went upon deck. Some very 
black clouds appeared, and others of a copper color. 
The wind was westerly, where the horizon appeared of 
a flaming red, as if the sun was ^oing to rise in that 
quarter. The east was totally black. The sea formed 
monstrous waves, that rose like pointed mountains com- 
posed of a number of smaller hills ; on their summits were 
raised spouts of foam, colored like to many rainbows. They 
were thrown so high as to appear from the quarter-deck to 
be higher than the tops. The wind made so much noise in 
the rigging, that we could scarcely hear each other speak. 
We ran before the wind under a mizen. A piece of the 
top-mast hung from the end of the main-mast, which was 
split in eight places to a level with the deck. Five of the 
iron-rings with which it was bound were melted. The gang- 
ways were covered vrith the fragments of the top and main- 
top-mast. At the rising of the sun the wind also rose with ' 
redoubled and inexpressible fury. The ship, no longer 
obedient to the helm,- was entirely at the mercy of the 
wind and waves. The mizen-sail having gibed its braces, 
broke soon afterwards ; the force vnth which it was conti- 
nually striking against the mast, we feared would have bro- 
ken the latter by the board. In an instant the forecastle 
was under water. The wares broke over the larboard cat- 
head, insomuch that the bowsprit was not to be seen. 

b 
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'loads of surf ioundaited, even as hi^^h as the poop. Tht 
ship being nngovernable, presented her broadside to the 
waves ; at every roll she took in water, even to the foot of 
tlie main-mast, and rose again with tlie utmost difficulty. 

'' The captain, in this moment of danger, called to the 
pilots to put before the wind ; but the vessel would not in 
the slightest degree answer the helm. He ordered the sail- 
ors to reef the mizen, which the wind was carrying away 
piece- meal ; the poor fellows were sheltering themselves 
under the quarter-deek, some crying, others on their knees 
praying. I crept along the larboard gangway, holding fast 
by the tackling, and was followed by a Dominican, who was 
chaplain of the ship, a passenger, and several of the seamen, 
and we at length reefed the sail, though above half of it was 
carried away. They would have likewise bent a stay-sail, 
in order to put before the wind, butit was torn like a sheet 
of paper. 

'''We remained then tike a log, rolUng about in a most 
frightful manner : having let go tlie tackle by which I held, 
I slid as far as the foot of the main-mast, where the water 
was up to my knees. In short, next to God, we were in- 
debted tor our safety to the strength of the ship, and to her 
having tliree decks, without which she must have filled. 
Thus we were tossed about till the evening, when the 
storm abated. The moveable furniture was almost entirely 
topsy turvy, or broken to pieces ; and I, more than once, 
found myself upright on my feet upon tJti^ wain.<tcot of my 
cabin. The officers declared they never saw so great a sea. 
All the upper works of Uie ship were so shaken by it, that 
mutton bones, which I put into the joints of the pilasters of 
the great cabin, were crushed to pieces by the play of the 
timbers. 

** The effects of the lightning are not to be described. 
The main-mast was split in a zigzag : five feet of the mast, 
immediately under the top, was spUntered forward, or to- 
ward the bead of the ship, and so five feet alternately the 
whole length of the mast to the deck ; so that the sound on 
one side answered to the shattered on the other. In^ these 
cracks I could, not perceive any smell or blackness, the wood 
being of its usual color/' 
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Having escaped frtfm this imminent p^ril, M. de St. 
Pierre arrived without farther accident at the Isle of France. 
During a residence of two years, he traversed the island in 
eveiy direction on foot, attended by two negro slaves, and 
made himself acquainted with the nature of the country, 
its productions, its means of defence, both natural and arti- 
ficial. Nor was the attention of our philanthropic author 
confined to these subjects ; his heart revolted at the atro- 
cious cruelties which he saw practised upon the helpless 
negroes ; whose horrid treatment he describes with the elo- 
quence and feeling which characterize his pen. It is not 
improbable that these enormities might have contributed to 
hasten his return to his native land. Before he quitted the 
colony, he had the satisfaction of seeing and conversing witb 
Aoutonru, the native of Otaheite, brought from that island 
by M. Bougainville, who stopped at the Isle of France, on 
his way to Europe. 

Our author having obtained permission to return to 
France, embarked on board L'Indienne, of 60 guns, and 
set sail on the 9th of November, 1770. The Indienne first 
touched at the Isle of Bourbon, where M. de St. Pierre 
went on shore ; but, during his absence, the Indienne, with 
all the other vessels at the island, were driven out to sea by 
a violent tempest. As he' could hear no tidings of the ship, 
which had all his effects on board, he proceeded in the 
Normande pink to the Cape of Good Hope. His descrip- 
tion of the manners of the inhabitants of that settlement 
was frequently mentioned by the celebrated Dr. Goldsmith, 
as a master-piece of good sense, judicious observation, and 
sensibility. From the Cape he took his passage in a vessel 
called the Digue, and arrived in France on the 22d of May, 
1771. 

During this voyage, our traveller had occasion to make a 
multitude of interesting observations, and to collect mate- 
rials for many of those beantiful descriptions of various 
scenes of nature, which the reader will find dispersed 
through these volumes. 

Other causes, besides that already mentioned, undoubt- 
edly tended to make onr author's residence in the Isle of 
France extremely disagreeable. " 1 was persecuted," says 



be, ** bv tbe ordinaiy engioeen wbo were tbere, becaiue I 
did not beloog to their corps. I was sent to ^is coontry 
to make my fortune; but I should have run considerably in 
debt, during my residence in the island, had I not lived 
upon Tegetables. I shall say nothing of all the private mor- 
ti^cations I underwent, but merely observe^ that I sought 
to divert my thoughts from them by turning my attention to 
the distresses which afflicted the island in general. It was 
solely with a view to apply a remedy to these, that some 
time after my return, in the year 177S, I published a nar- 
rative of my voyage. I thought, in the first place, to ren- 
der an essential service to my country, by demonstrating 
that this island, which was filled with troops, was in no re- 
spect fit either for the mart or the citadel of the commerce 
of France with the East Indies, from which it is fifteen 
hundred leagues distant. This position I proved by the 
events of former wars, in which Pondicheri was always 
taken by the enemy, .though the Isle of France swarmed 
with troops." 

For these services,. as well as for many others, our au- 
Ujor received no sort of reward, but indirect persecutions 
^d calumnies on the part of the inhabitants of the island, 
whom he reproached for their barbarous treatment of their 
slaves. Nor was he ever sufficiently indemnified for the 
]c^ be j^iostained on his return from the colony, or for the 
very low salary he received, which was not equal to one half 
of ths^t enjoyed by engineers of his rank. 

Disgusted with the treatment he had received, he quitted 
the service, and withdrew into profound retirement, to me- 
i|itate. unmolested on such objects as had engaged his atten- 
tion, .during his voyages and travels, to arrange the materials 
which his observation of Nature had enabled him to collect, 
and to devote himscilf to the pleasing pursuits of literature 
and science, soconjenial.toiiisdispositi<Hi 

Though he iiad retii-ed j&om tbe bustle of Ufe, our author 
was far from enjoying the tranquiMity he desired. False 
iriends and open enemies contributed to embitter his days. 
On this subject the reader will sot be displeased to hear 
Ifim who speaks 30 well, speak foriiimself. 

'< When my pretended friends percdved, that after such 
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a melancholy experience of mankind, I sighed only for a 
solitary life ; that I had principles from which I would not 
depart ; that my opinions on Nature were, contrary to their 
systems ; that I woald neither be their nnqualified admirer 
nor humble dependent ; and, finally, that they had effect- 
ed a breach between me and my patron, whom they fre- 
quently calumniated, for the purpose of estranging me from 
him, though at the same time they assiduously courted his 
favour, they then became my enemies. The great are re- 
proached for many vices ; but I have always found more 
among the little, who strive to please them. 

'' The latter were too artful to make an open attack upon 
me, before a person to whom I had given, even in the midst 
of my misfortunes, the most disinterested proofs of my 
friendship. They launched out, on the contrary, in his pre- 
sence as well as in mine, into the highest panegyrics on my 
principles, and on various easy acts of moderation which 
were the result of them ; but tliey exaggerated them tu such 
a degree, and appeared so anxious concerning the opinion 
which would be formed of them by the world, that it was 
obvious they were striving only to make me renounce them* 
and that they had no other view in praising my patiecce, 
but to make me lose it. Thus they calumniated while they 
pretended to praise me, and destroyed my reputation under 
the resemblance of compassion. I therefore withdrew from 
those deceitful men, who even justified themselves at my 
expence, by representing me as mistrustful, after they had 
in so many ways abused my confidence. 

'' I must, however, accuse myself of too acute sensibility 
for pain, whether physical or moral. A single thorn gives 
me greater pain than a hundred roses confer pleasure. The 
best company appears bad to me, if I meet there with one 
self-sufiicient, envious, malicious, perfidious person. I am 
perfectly aware that honorable men associate daily with 
all these descriptions of people, that they endure them, that 
they even fiatter them, and • make all the use they can of 
them ; but I likewise know that these honorable men carry 
into society nothing but the jargon of the world, and that I, 
on the contrary, take with me my whole heart ; that they 
pay deceivers in their ovmcoin^and I with all my substance, 



that is, with my sentliiients. Thon^ my enemies have re- 
presented me as nustmRtfaly most of the errors of my life 
especially with respect to them, have proceeded from too 
much confidence ; and, after aU, I liad much rather they 
should complain that I had distrusted them without reason, 
than that they should themselves have had any reason to 
distrust me. 

" I now sought friends among men of a contrary party, 
who had manifested the most ardent desire to draw me into 
it ; but no sooner had I joined it, than they ceased to set 
any value on my pretended merit. When they perceived 
that I was unwilling to adopt all their prejudices, that I 
sought nothing but the truth ; that, resolved not to slander 
either their enemies or my own, I was totally unfit for in- 
trigue ; that my feeble virtues, which they had so highly 
extolled, had been of no utility to me ; that they were in- 
capable of injuring any one, and, finally, that I attached 
myself neither to them nor to their antagonists, they to- 
tally left me, and eVen persecuted me in their turn. Thus 
I found by experience, that, in a weak and corrupted age 
our friends entertain no higher consideration for us than 
that w.hich is shewn us by their very enemies, and that 
they value us only inasmuch as we are useful or formidable 
to them. I have every where seen many kinds of associa- 
tions, and have always found them to consist of the same 
description of men. They march, it is true, under stand- 
ards of different colors ; but they are all those of ambition. 
They have all but one aim, that of reigning. Nevertheless, 
the interest of their corps excepted, I have not met with 
two whose opinions were not as different as their faces. 
What constituted the delight of one, was the grief of ano- 
ther ; to the one evidence appeared absurdity, and absur- 
dity evidence. What am I saying ? In the accurate study 
which I made of men, with a view to find among them some 
one to console me, I have seen the most celebrated differ- 
ing totally from themselves in the momiiig and in the even- 
ing, before and after dinner, in private and in public. Nay, 
even books the most highly extolled are full of contradic- 
tions. Thus I learned that there are as many systems for 
for curing the diseases of the mind as those of the body, and 
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that it was extremely imprndent of me to add tiie aiukillbl- 
ness of physiciaas to my own infirmities, since a greater 
number of patients, of every description, are killed by the 
remedy than the disease. 

*' My misfortunes, however, had not yet arrived at the 
lughest pitch. The ingratitude of men, of whom I had de- 
served the best, unforeseen family vexations, the total ex- 
haustion of mv little patrimony, expended on voyages for 
the service of my country, the debts I remain saddled with 
on that account, my disappointed hopes of better fortune — 
all these evils combined, gave a shock both to my healdi 
and my reason. I was seized with a strange malady; 
flashes of fire, resembling lightning, danced before my eyes. 
Every object appeared double and moving : like CEdipus, I 
saw two suns in the heavens. My heart was not less con- 
fused than my head. On the finest summer's day I could 
not cross the Seine in a boat, without feeling the most dread- 
ful apprehensions ; though I had preserved my presence of 
mind in the midst of a tempest ofi^the Cape of Good Hope, 
on board of a ship that was struck by lightning. If I only 
walked in a public garden, near a basin of water, I expe- 
rienced sensations of spasms and horror. Sometimes I was 
even inclined to suppose that I had been bitten, without 
knowing it, by some mad dog. A much worse accident had 
befallen me. I had been torn by the envenomed fangs of 
calumny. 

^* It is an extraordinary circumstance, that my malady 
never seized me but in the society of men. I found it im- 
possible to remain in an apartment with company, especially 
if the doors were shut. I could not even bear to walk in 
the alley of a public garden, where several persons were 
assembled. The moment they cast their eyes upon me, I 
fancied them engaged hi slandering me. It was no reUef 
to my mind that they were strangers to me ; I recollected 
that I had been calumniated by my own friends, and for the 
most upright actions of my life. When I was alone, my 
malady abated, and it was less violent in places where I 
saw nothing but children. For this reason I frequently 
went and seated myself on the benches in the gardens of 
the Thuilleries, to look at the children playing on the grass, 
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and the young dogs ninning after them. Their innocence 
reconciled me with tlie human species, much better than all 
the wit of our dramas, or all the sentences of our philono- 
phers. But if any person came to walk near me, I felt a 
violent agitation, and immediately withdrew. < I have 
sought only to deserve well of mankind,' said I often to 
myself; ' why then does the sight of them make me un- 
easy f In vain I called reason to my aid ; my reason had 
no influence over a disease which deprived it of all its 
strength. It was weakened by the very efforts it made to 
subdue the malady, because it employed them against itself. 
It had not occasion for combats, but for repose. 

'' Medicine, indeed, offered me relief. It taught me 
that the seat of my malady was in the nerves. But if I 
had not been too poor to comply with its prescriptions, I 
bad too much experience to believe in their efficacy. Three 
persons of my acquaintance, who were afflicted with the 
same disorder, were carried off within a short time, by three 
different remedies, cried up as specifics for the cure of 
nervous diseases ; the first by bathing and bleeding ; the 
second by the use of opium, and the third by that of ether. 
The two latter were celebrated physicians* of the faculty 
of Paris, both renowned for their writings on medical sub- 
jects, and particularly on maladies of the nerves. 

'* I again found, but on this occasion from the experience 
of others, how much I was mistaken in expecting from men 
the cure of my maladies ; how vsun were their opinions and 
doctrines, and how foolish I had been all my life, to make 
myself miserable in order to render others happy. 

" From the multitude of my misfortunes, however, I 
deduced a powerful motive of resignation. On comparing 
the good and evil with which our transient days are che- 
quered, I discovered a grand tru^h, which is but little 
known, I mean this, that there is nothing hateful in nature, 



* These "were Dr. Roux. author of the J<yumal de Medicine^ and 
Dr Buquet, professor of ibe faculty of medicine at Paris : both of 
whom died in the vigovr of their a^e, by their own remedies for di«« 
orden of the nerves. 
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and that her author, having placed ni in a state in which we «^ 
most necessarily die, haA implanted in onr bosoms as many 
motives for loving death as for being attached to life. 

" All the branches of our life are mortal as well as the 
trank. Our fortonets, our friendships, our reputations, our 
attachments, all the objects of onr fondest affections, perish 
more than once before us; and if the happiest destinies 
were exposed to our view, with all the misfortunes by which 
they were accompanied, they would appear like those oaks 
which embellish the earth with their vast branches, but 
which lift towards heaven others still more vast, which the 
lightnings have blasted. 

'^ As for me, feeble Bhrab, battered by so many storms, 
I had nothing more to lose. Perceiving also, that hence- 
forward I had notliing to hope either from others or fr«m 
myself, I resigned myself to God alone^and promised him 
never to expect any thing .es#exitial:.to my happiness 
from any particular person, to whatever extremity I might 
be reduced. 

*' My confidence was pleasing to him who is never im- 
plored in vaUd. The first fruit of my resigpation was the 
alleviation of my woes My solicitude gradually subsided, 
when I ceased to struggle against it. I soon afterw^ds re- 
ceived a pension from the king, witl¥>ut the least solicita- 
tion, through the influence of a .person with whom I was 
unacquainted, and in a department of administration to 
which I had never rendered any services. lake Virgil, I 
partook of the i>ounty of Augustus. It, was a moderate gra- 
tuity, annual, uncertain, depending on the will of ammis- 
ter, who was himself liable to revolutions, on the caprice of 
intermediate persons, and on the malignity of my enemies, 
who could sooner or later deprive me of it by their in- 
trigues; but, after a little, reflection on the subject, I found 
that I was treated by Providence in the very same manner 
as mankindi to whom it has given, since the beginning of 
the world, in the harvest, only an annual, uncertain sub- 
sistence, borne by grasses, incessantly battered by the winds, 
and exposed to the depredations of birds, and of insects. 
But it conferred on me a distinguished advantage over 
the greatest part of mankind, as my harvest cost me 
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neitLer sweat iK»r lalnmry aad I e^jojed Ae Adl exercise of 
my liberty. 

<< The first use I made of it was to withdraw from the 
deceitAil men, whom I had no farther oeeasion to soHcit. 
When I no longer saw them, jhy soal reeovered its tran- 
qoillity. Solitude is a lofty moontain, from which they 
appear exceedingly diminntiye. Solitude was, however, 
detrimental to me, as it inclined me too much to meditation. 
It was to J. Jacques Rousseau that I was indebted for tb^ 
recovery of my health. I had read in his immortal works, 
among other natoral troths, that man Is made for labour, 
and not for contemplation. Till then I had exercised my 
mind and rested my body ; I now dianged my practise, 
exerdsing the body and si^ering the mind to enjoy repose. 
I renounced most kinds of books. I cast my eyes on the 
Works of nature, who spoke to all my lenses a language^ 
; which neither time nor nations are capable of altering. The 
; plants of the fields and of the meadows were my history and 
I my journals. It was not my thoughts that proceeded pain- 
j fully to them, as in the systems of men; but their thoughts 
1 which came gently tome, under a thousand agreeable forms. 
' In them I studied without efibrt the laws of that universal 
wisdom which surrounded me from my cradle, and on which 
I had before bestowed but slight attention. I followed its 
traces in every part of the world, by perusing voyages and 
travels. These were the only modern books for which I 
retained any partiality, because they transported me into 
otiber societies than that in which I was wretched, and es- 
pecially because they treated of the various works of 
nature. 

*' I discovered, by means of them, that in' every part of 
the world there exists for all men a portion of happiness, 
of which they are almost ^very where deprived, and that 
though tfaey are in a state of warfare in oar political order 
which divides them, they are in a state of peace in the or- 
der of Nature, who invites them to live together in har- 
mony. These consolatory meditations brought me back in- 
sensibly to my former plans of public felicity, not with a 
view to execute them myself, as I had originally intended, 
but at least for the purpose of composing vrith tiiem an in- 



terettiag picture. The mere speealatimi of a general felf' 
city was now sufficient for my individual happiness. I Hke- 
wise thought that my imaginary plans might some day be 
realized by more fortunate persons. This wish was strength* 
ened on surveying the wretched creatures of whom oar so* 
cieties consist. From my own privatiionsy I was sensible of 
the necessity of a political order conformable to that of Na- 
ture. In short, I composed one after the instinct and the 
wants of my own heart. 

" But while I was thus turning my attention to the hap- 
piness of mankind, my own was biterrupted by new mis* 
fortunes. My health and my experience of the world pre* 
vented me from soliciting, in my native land^ the continu- 
ance of those feeble resources which I was on the point of 
losing, or from going abroad in quest of others. Besides^ 
my works were not of such a nature as to interest any mi- 
nister m my favor. I was anxious to produce others, better 
calculated to merit for me the bounty of government I 
published my Studies ef Nature. I have the vanity to be- ^ 
lieve, that in these I have destroyed dangerous errors, and j 
demonstrated important truths. Their success has procured • I 
me, unsolicited, abundance of compliments from the pub- 
lie, and some annual favors from the court, but so uncer- 
tain, that a mere change of administration has not only 
.stripped me of the greatest part of them, but even of others 
still more considerable, which I had enjoyed fourteen years. 
I'be public favor towards my work has, however, been more 
constant, and to this I am indebted for some tranquillity 
and repose." ^/ 

Ji)Tike Studies of Nature first made their appearance in 
the month of December, 1784. '< I composed the greatest 
part of tliis work," says the author, '' in a ready furnished 
hotel, in the Rue de la Magdeleine, and I arranged it in 
a little garret in the new street of St. Etienne du Mont, 
where I resided four years, in the midst of physical and 
domestic afflictions, of no common kind. There too I en- 
joyed the most exquisite pleasures of my life, amid pro- 
found solitude and an enchanting horizon. There I put the 
finishing hand to my Studies |of Natiu'e, and there I pub* 
fished tliem." 
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No sooner was this work made pnblie, than nomerons 
pirated editions attested the merit of the performance, and 
the avidity with which it was read ; thoogh at the same 
time they threatened to rob the author of the well-earned 
profit of his labors. Amidst the many mortificationa he 
had to endure on this account, he, however, gathered many 
flowers, and some fhiit. The public favor brought his for- 
mer services into notice, and the king, of his own accord, 
conferred on htm a small annual gratuity. These first gifts 
of fortune, added to others, which had some appearance of 
solidity, and, above all, the produce of two editions of his 
work, led M. de St. Pierre to think of realizmg a wish he 
had long cherished : this was, to go and continue his Studies 
of Nature in the bosom of Nature herself. He formed the 
design of purchasing a small fiirm, where, far from the in- 
justice and Jealousy of men, he might devote his farther at- 
tention to the cause of the tides, and of the currents of the 
sea ; where he might collect new harmonies in the delightful 
study of plants, and complete his Arcadia, only one book of 
which was yet composed. With these ideas of public feli- 
city were combined plans of private happiness, which the 
amiable author was on the point of realizing, when the revo-* 
lution intervened, and blasted all his projects. 

The part which M. de St. Pierre took during this dread- 
ful period of intestine commotion, and the motives which 
influenced his conduct, cannot foe better illustrated than in 
his own words. '^ Notwithstanding my insufficiency," says 
he, " had my health permitted, I should have been ambiti- 
ous of the glory of defending public liberty ; but I have such 
an exquisite and unfortunate sense of my own liberty, that it 
is impossible forme to remain in an assembly if the doors are 
shut, and if the avenues are not so free that I can go away 
whenever I please. This desire of using my liberty never fails 
to arrive at tiie moment when I imagine that I have lost it, 
and it acquires such strength, as to produce an actual physi- 
cal and moral malady, which I am unable to prevent. It ex- 
tends farther than the circumference of an apartment. Du- 
ring the commotions in Paris, after the departure of M. 
Necker, when the populace were burning the barrier-build- 
ings round about like dty, while withm the air resounded 
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with th« alarming noise of the tocsians, which rang niglrt 
and day in e^ery steeple at once, and with the damora of 
the people, crying out the Hnssars were entering the 
aobnrbs, to destroy all before them with fire and sword, 
God, in whom I had placed my confidence, granted me the 
grace to be perfectly composed. I was prepared for every 
eyent, though alone in a detached house, situated in a soli- 
tary street, and at the extremity of the suburbs. But when, 
on the following day, af^er the taking of the Bastille, the 
removal of the foreign troops, whos^ neighbourhood had 
caused such apprehensions, and the establishment of dvic 
patroles, I was informed that the gates of Paris were shut, 
and that nobody was permitted to leave the city, I felt the 
strongest inclination to quit it. While all the inhabitants 
were congratulating each other on the recovery of their li- 
berty, I considered mine as lost : I looked upon myself as a 
prisoner within the walls of that vast capitad, and felt my- 
self circumscribed ; nor was my imagination pacified till I 
found, in walking on the Boulevards, an iron gate, the look 
and bolts of which were broken, and which was not yet 
guarded. Through this I went into the field, and proceed- 
ed about a hundred paces, to convince myself that I had 
not lost my natural rights, and that 1 might go, if I pleased, ' 
all over the world. After this essay of my liberty, I was 
perfectly easy, and returned to my tumultuous quarter, 
which I afterwards felt no anxiety to leave. 

^' A few days after this circumstance, when the execu- 
tions at the Greve, without the formality of justice, and th^ 
posted lists, by which many other persons were proscribed, 
occasioned universal apprehension that wicked men would 
make use of the popular vengeance to gratify private ani- 
mosities, and that Paris would become a theatre of anarchy, 
carnage, and horror; various friends offered me peaceful 
and agreeable retreats, both in and out of the kingdom, 
where I might have enjoyed the repose so necessary for my 
studies. I declined their favors. I preferred remaining 
on board the great vessel, the capital, battered on. all sides 
by the tempests, though I could be of no service in working 
her, but in the hope of contributing to her tranquillity. I 
strove, therefore, to pacify the turbulent, and to encourage 
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the dejected, whenever I had an opportnoity to contrlbttt 
with my person, or my purse, to the guards, so necessary t 
to the police i to attend from time to time at the committee 
of my district, one of the wisest in Paris, and to give my 
opinion whenever I was allowed. 

*' It was at the urgent solicitation of the inhmbitants of 
my quarter, who entertained a high opinion of me, becaiue 
I had written a book, that I made an effort over my health, 
•nd attended the first assembly of the district. I fomid 
that my studies had not diminished my infirmities, and that 
the revolution had not made my fellow-citizens any wiser. 
tThey all spoke at once. I submitted to them three propo- 
sitions, which they would not give themselves the trouble to 
dUcass. They likewise conferred on me the honor of ap- 
pointing me an elector, but I resigned the office the follow- 
ing day, on occount of the state of my health, physical and 
moral. I found by experience what I before knew, that 
tlie people were anxious for the public welfare; but that 
aa(sociations were intent only on their private advantage. 
'Besides^ had I not been prevented by indisposition, I should 
still have be6n at a loss what side to take. I was bound 
by duty to the people, and by gratitude to the king, whoa* 
-bonnty had been for twelve years my support I had com. 
bated aristocratic despotism, and I was determined not to 
flatter popular anarchy. I saw among the popular leaders 
men who had profited most by the favors of the court, and 
in the court-party others who had most flattered the people. 
I knew that both were ambitious, that is, men of the most 
dangerous description, according to my judgment. They 
were strangers to friendship and equality, though they had 
those terms incessantly in tiieir mouths. 

" Had I, under these circumstances, accepted any public 
emplojrment, I should have been under the necessity of es- 
pousing the interests of a party. I should have been obliged 
to promise and to deceive, to observe abuses and to wink at 
them, and' to pay implicit obedience in every particular to 
the people, in order to appear to govern them. With so 
many reasons for vrithdrawing from our turbulent assemblies, 
I had as many for renouncing my plans of retirement. The 
country was still more violently agitated than the city ; and 
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Dot of the kingdom, I shC'ild have reproMhed mytelf bad 
I been capable of forsaking my couat^ at sncb a crisU. I 
reflected that thoogh I coold not 4|aeU the spirit of anar- 
chy, by which it was oonynlsed, still I might influence that 
of individual, moderate one, encourage another, and con- 
sole a third. I deteimined, therefore, to remain in my soli- 
tude, physical and moral, persuaded, that being attached 
to no party, I was the more likely to be acquainted with the 
oational iujterest, and that^ if I could serve it at all, I might 
do it more effiBctuaUgr by means of the pen, by which I imd 
obtauMd som^ sue^ess, Aan by words, as I had not been 
•ocustomed to speak in public." . 

This idea M, de 3t. Pierre execoted iff a produetlen, 
entitled tlie '' Wishes of a Reduiekf in winch, with tiie 
same benevolence tfcat pervudea all ,the rest . of bis worlu, 
he exammes certaii^pelitieal princj^ptea,; and gives alrandr 
ance of excellent advice tojthe then jrq^em of bis distracted 
country. Nor did he io«e eight pf tempqcary circumstances, 
in which he>h<iu|^t that th« exercise of his literary talents 
might be attended witiifiutility* After the return of the 
king from the frontiers,; when the nation was divided into 
twa parties,, one eC winch elamemd for the adoption of a 
repnbfican.sy8tcan> while the othpt wldied to retain the tto» 
narchical form of gpvemiaenl, • and. all were invoking war, 
internal and extesnal^ mf author hastened to remind the 
people <oftibue a]iKiff|^«flblSiatiens.«theyowcid rto their^ove^ 
reign, and the! iGnf^ereigo:. of ;Jiia'. duties toward his people; 
Thnugh tihese obeervatfoiis .wem refused by the editorl of 
more t^n ^e<Paljis Jloumal; they^ however, found a place 
in the P«tt<s»i4#c^> -and were published in snflkient 
time to product; a gsed efieot even upon the Natk>nal As* 

In various- paiwges disparted through his works, M. da 
St. Pierre feeUngly regrets the want of a partner, to paiu 
takevia his jcgrst.ind to is«at Jnm to endure the calamitiei 
incident to life^ Tbis: addition to. his domeetic happiness 
he received nfitilebe^wfla lamenting the dreadful state inta 
which his unhappy ueuntiy. wtas plunged. • About the ycat 
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1798, he met with • bdy eftty wty worthy of hb affeetioBy 
aod made her his wile. 

The years of our amiable anther now passed away in the 
eoji^iiieiitof conjogal felicity, and in the cares inseparable 
from a rising ianiily. For these, as he was now descend- 
ing into the vale of file, he thought it time to make some 
provision. With this ^cw he addressed a letter, in tfie 
year 180S, to the editor of the Deemde Pkiioi&pkiquey in 
which he complains of the losses he had sustained by the 
piracies of vnprindpled booksellers, and the bankmptcy of 
She person in whose hands he had trusted the frnits of his 
Uteraiy labors. He then proceeds : ** The study of Nature 
soothes the mind under the injuries of fortune, and what is 
still more, under those of society. Nevertheless, I cannot 
calmly reflect on the Intare lot of three small children and of 
my beloved partner, who bestows snch tender care on my 
old age and on tiieir infimcy. I am now nearly sixty-six 
years old ; my eldest child, a girl, is not more than nine ; 
and the last, a boy, is still carried abovt at the breast in the 
arms of his young mother. As lor myself, I am descending 
the mountain of life, without dther effort or regret ; but 
they have to dimb it alter me, without resources and with- 
out support. During the ^Ufficnltles of the journey they 
win want some maiks of paternal solidtade and Ibresigfat, 
if, for no other reason, at least, to induce tiiem to love their 
country. I have, it is true, some manuscripts to leave, but 
to judge from the enemies raised up against me, by tiiose 
which I have already pnblidied, this would be the same as 
to bequeath them persecutions. I have not been able- to 
diink of any thing more suitable to thdr Ihture situation and 
my present resources, than to open in their lavor a subscrip- 
tion for that portion of my works winch has procured me 
the greatest number of friends ; I allude to Paul and Vir- 
ginia, which names I haVe given to my eldest son and my 
daughter. Many children have received the same nunes 
from their parents, as I have frequently had the satislaction 
to observe, both in the metropolis and in the country. I have 
likewise reason to believe that this performance has met 
with a reception equally favorable in all the other countries 
of Europe, to judge from the English, Italian, Dutch, Ger- 
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many Polish, and Rossian translations, which I have in my 
library. I say nothing of the piracies of the work in the ori- 
ginai language, becanse th^ have contiibnted only to my 
ruin. I have, therefore, thought that a new edition, cor- 
rected by myself, and executed in the highest style of per- 
fection, both with regard to typography and engravings 
would be generally acceptable, and, by defying the arts of 
pirates, would be productive of advantage to my children.'^ 

This letter was accompanied with the plan of the intend- 
ed publication. The author proposed to print the work in 
quarto, with six illustrative engravings, from new designs, 
and his own portrait, at the price of five louis for proof im- 
presslons, and three looif f«r tl^einmmum copies; and these 
were ta.have been ready, for delivery to tbe subscribers in 
tiie spring of 180l6» . 

The writer is under the necessity of addiiy, with regret, 
that ;the hopes of the amiable apthor were again dooiaied to 
esperienoe disappointment, and that he was obliged to re- 
Uaqoiahtiua plan for want'<^ the encouragement inftispen- 
•aUy ^netessaiyr for its execution. Since that period he has 
emtinued to reMde at Paris, where he lives in retiremcAt, 
happy in the bosom of his family, and in the nanow drde 
of « iem select friends* 
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^TttE first edition of tbis work, whidi appeared in Deoes- 
ber 1784, ¥ra8 nearly sold off before the ooneiiislon «f the 
follo¥moig year. Since its poblication I have been abund- 
antly gratified by the honorable testimonies of firiendsliip 
bestowed on me by persons of both sexes and of all ranlLSy 
with most of whom I am not acquainted. Some have vi- 
sited me, and others have sent me the most affecting letters 
to thank me for my work, as if, by its pnfohcatloo, I had 
conferred on them an extraordinary fevor. Many of them 
invited me to their country seats to enjoy those rural scenes 
which, according to their expression, I was so p a s s i o na t ely 
fond. Yes, indeed, I should dearly love a country resi- 
dence, but it must be after my own mind and not after that 
of another. I returned the best answer I could to these 
flattering offers, of which I accepted nothing but the good- 
/ will. Benevolence is the flower of friendship ; its perfume 
lasts as long as it is left on the stem without being plucked. 
An unfortunate father of a family informed me that my 
Studies were his sweetest consolation. An Atheut came 
several times from a remote country town to see me ; struck, 
as he told me, with adniira^SoB efthe haimonies I had point- 
ed out in the plants, and whose existence he had recognized 
in nature. People of importance, and others who imagine 
themselves such, have given me invitations to their man- 
sions, at the same time holding out flattering hopes of for- 
tune ; but whenever I can enjoy the rare felicity of being 
• beloved, and what is of still greater importance with me, 
the power of being useful^ so long I flee if I can, from the 



misfoftnae so eommoD and hiimiliating, that of being pro y 
tected. I have not laid this from ?anityy bat as the beat ac- 
knowledgment which I never fail to nake for Die slightest 
marks of good*wiU that are shewn me, when I beliere them 
to be sincere. 

Froitt these snifrages of persons of character I haTe rea« ^ 
son to think Uiat CM has blessed my labors, notwithstand- 
ing all their imperfections. It is my doty to render them 
as worthy of the pnblic esteem as I can. I haye therefore 
corrected, in this new edition, the errors of the press, the 
blemishes of sl^le, and the obscurities in point of meaning, 
which I remarked in the former; and this I have done by 
myself or with the assistanoe of well informed friends, with- 
out, however, retrenching any thing material, in conformity 
with their desires. I have only taken the liberty, for the 
sake of perspicoity, to make seme tranposicions in the 
notes ; in which view I have added some others. 

I sbonld have been happy to derive advantage from the 
candid opinions of the literary jonmalists concerning this 
work. They have been left in this respect entirely to their 
own discretion, for I have neither by myself or o&ers soli- 
cited approbation ; but they have oanfined themselves to 
observations of no essential importance. That journal 
which embraces the greatest variety of subjects, and which 
from the great talents of those who conduct it, appeared the 
most likely to instruct me, finds fault with me for having 
asserted : that animals stre not exposed by nature, to perish 
by famine like man, objecting to me the case of the par- 
tridges and hares in the vicinity of Paris, which scnnetimef 
die of htinger during the winter. . But as, on the one hand, 
those animals are multiplied without end in the neighbour- { 
hood of Paris, and as, in. the other, e^ery thing, even to the ; 
smallest blade of grass is cut down, it must necessarily hap- 
pen that they sometimes perish with hunger, especially if 
the winter is longer than usual. The famine, therefore, 
vrhich they endure in our fields, proceeds from the incoii- 
siderateness of man, and not from the improvidence of na^ 
tnre. Partridges and hares never die of hunger in the fo- 
rests of the north, where the winter lasts for six months* 
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Besides it i« far from being true, tiiat the phtses of tlie 
moooy are over the whole earth. In harmony with the mota* 
ments of the sea. The flax and reflnx of the tea, on oar 
coasts, follow rather the mean than the real motion of the 
moon. lo other places they are snbject to other laws 
which obliged Newton himself to acknowledge, '* that 
there most be, in the periodical retnms of the tides, some 
other mixed caase, hitherto ondiscovered."* The expla- 
nation of these phenomena which bid defiance to the astro* 
noniical system, perfectly accords with my natural theory, 
which ascribes to the alternate heat of the son, both direct 
and reflected by the moon on the Ices of the two poles, the 
caase, the variety, and the eonstant return of the tides, and 
especially of the general and alternate corrents of the ocean 
which are the primary moTing principles of the latter. Onr 
astronomers, notwithstanding, hare never attempted to as* 
sign any cause for the half-yeariy alteration of those gene- 
ral carrents so well known in the Indian ocean ; nay, they 
eyen appear to have been hitherto ignorant Uiat similar 
currents existed in the Atlantic. This is a fact which can 
no longer be doubted after the new proofs which I exhibit 
in the coarse of this work. 

I have, then, advanced no paradox respecting causes so 



of that luminary, a' particular action on the frosen waters of the 
earth and of the air 2 for, in the fine nights of the torrid sone, I have 
often seen all the clouds of the atmosphere dispersed as they rote, 
which sugg-ested the proverb commoa among sailors : ** Tlie moon 
is eating up tlie clouds.'* For t^ rest our asvkuralisti contradict 
themselves, in supposing that the moon moves the ocean, while they 
refuse her any Iiind of influence not only on Ice, but on plants, be- 
cause, say tiioy, her heat does not cause the fluid to ascend in ^eir 
thermometers. 1 do nut Icnow, in fiiurt, whether it does not act 00 
spirit of wine ; but what conclusion can hence be deduced ? Would 
the igneous particles contained in pepper, cloves^ pimento, caustics, 
&c. wliicb have such a powerful action on the fluids of the human 
body, communicate the slightest tendency to ascend, to spirit of 
wine in which yon were to infuse them ? Fire, as wed as the other 
elements, is sal^ect to combinations which augment its action in one 
afllnity, and reduce it to noChinc in another We must not, then, 

Ketead with our philosophical Instruments to arrive at the capabl- 
y of determinifig the effects of natural causes. 

• Newton^s Philosophy, Chap. rnr. 
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evident; but I have oppoeed to «o MtroDonical eyslefli 
destitnte of pbyrical proof, antlieotie ftcts, dedvoed from 
all the kingdomi of Natnre : fids which oorrespond is a 
BHiltitode of pvticttlan retatitve to the flux and reflux of aU 
rivers and lakes which are fed by agoaBtains of ice, and 
wldch I coald ranltiply and exhibit in new lights if there 
were occasion and nty health would pennit. 

A journal which, from its title, seems intended to inform 
all Earope, as weU as that which woald be thonght excln- 
sively devoted jto the ttto of the learned, h«ve maintained 
a'profoond stlence, mxt only with regard tp natoral tmtbs 
ofsQch novelty, and importance, bal even concening my 
whole work. . Others have opposed to me, as a emnplete 
refutation, the anthority oi Newton, who did not think as I 
do. I highly respect Newton ibr hia geakis and his virtues, 
but I reapeet truth mnch more. The authority of great 
names bat too frequently serves at a strong-hold for error : 
it is thus. Hist, on the iaith of a Manpeitias and a Ia Con- 
damine, Enrope has hitherto beUevfed that the earth is flat- 
tened at the poles. From their ovrn operitimis I demon- 
atrate that it is lengthened out at (hat part. What answer 
can be given to the geometrical dtmonstntion I produce? 
For my part, I am confldent that Newton himself, were he 
now living, would renounce this erroneous opinion, though 
to tell the truth, he was the first that broached it. 

The reader will undoubtedly be very much surprised to 
see m^n of sudi tielebrHy fatUIng into a oontradietion so pi- 
traordinary, a contradiction afterwards adopted and taught 
in all the seminaries of Europe, while no one perceived it, 
or possessed the courage to assert the truth. I was so asto- 
nished at it myself, that I imagined for a long time that I, 
not they, had lost on this subject, the sentimebt of evi- 
dence. I dared not even disclose to any person my 
thoughts on this head, any more than on the other objects 
of these Studies : for I have scarcely met in the world any 
but men sold to the systems which have led to fortune, or 
to those which promise it. Accordingly, the more I was in 
the right, being alone and vrithout encomiasts, the more 
erroneous they would consider my opinion. Besides, how 
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is it possible to reason with people who shrond thenueWes 
in clouds of equations and metaphysical distinctions, if yon 
press them erer so little by the sentiment of truth? When 
these refuges fail they overwhelm yon with the innumerable 
authorities by which they have themselves been subjugated^ 
without a shadow of reason, and by which they hope to' sub- 
due in their turn, the man In particular who belongs to no 
party. What then should I have done in this crowd of vain 
and intolerant men, to each of whom an European educa- 
tion has from the tenderest infancy whispered : *' Be . the 
first '" and among so many doctors titled and without titles, 
who have appropriated to themselves the right of freedom 
of speech, unless it were to shut myself up, as I frequently 
do, in my freedom of silence?* If I there speak it is of few 
things, or of things of little importance. 

In the solitary and unconstrained paths, however, in 
which I sought Truth, I recovered my confidence with the 
new rays of her light, when I recollected, that the most ce- 
lebrated scholars in all ages had been as much blinded by 
their own errors as the illiterate by those of others. To de- 
monstrate the inconsistency of modem astronomers, nothing 
farther was required, than to emplay some principles of 
geometry which are Within the reach of my capacity and 
that of all mankind. ACicbrdingly, convinced by a multi- 
tude of observations meteorological, nautical, vegetable and 



* A man is not pemiitted to remain long in pomeasion of Us right 
of silence ; for those who speak ivish to liave no hearers but suehas 
are disposed to- opplnudi 

I have remaikecl that the degree of attention paid by the world 
to its orators is always in proportion to the degree of power or of 
malignity which it supposes them to possess. » Tratii, reasoo^ and 
understanding, in this. case, pass for nothing. To make the world 
listen to you, you must make yourself feared : accordingly, those 
who shine in it, frequently employ turns of phraseology wlikb give 
you to understand that'thciy are powerful friends or dangerous ene> 
mies. Every plain, modest, sincere, good man is therefore reduced 
to silence ; this he may break when he pleases, if be will flatter ty- 
rants ; but in me this method would produce a very contrary effect, 
for I can flatter only what I love. 

Flee from the world, then, ye who will neither flatter nor malign : 
Ibr you would lose in it at once, the good you expected from it, and 
ttet which belongs to your own consciences. 
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animal, that the waters of the polar ices were naturally im* 
pelled towards the equator, and vexed at being contradict- 
ed by the two celebrated operations of oar geometricians, 
I had the courage to examine the results, and I am con- 
vinced that they ought to be tiie same as my own. In my 
first edition I presented to the public both the one and the 
other : theirs remain without a defence, and mine unim- 
peached, though without any declared partisans. In this 
new edition I have reduced the demonstration of tlieir er- 
ror to geometrical evidence, and now await a decision from 
the conscience of every reader. 

It is by the prejudices of education that our astronomers 
have been thus misled : those prejudices, which, from in- 
fancy attach us, without reflection, to accredited errors 
that lead to fortune, and cause us to reject solitary truths 
that lead to none. They have been seduced by the reputa- 
j tion of Newton, which is objected to myself; and Newton 
had himself been misled, as usually happens, by his own 
system. That sublime geometrician supposed that the cen- 
trifugal force, which he applied to the motion of the stars, 
had flattened the poles of the earth, by acting upon its 
equator. Norwood, an English mathematician, having 
found, by measuring the meridian from London to York, the 
terrestrial degree to exceed by eight fathoms that which 
Cassini had m^sured in France. *' Newton,*' says Vol- 
taire, ^' ascribed this small excess of eight fathoms in a de« 
gree to the figure of the earth, vrhich he believed to be that 
of a spheroid, flattened towards the poles; and he con- 
cluded that Norwood, by taking his meridian in a region 
more northward than ours, could not but find his degrees 
greater than those of Cassini, because he supposed the curve 
of the earth measured by Norwood to be longer.* It is 
evident that these degrees being greater, and this curve lon- 
ger towards the north, Newton ought to have concluded 
that the earth was lengthened out at the poles; but if, on 
the contrary, he inferred that it was flattened, it was be- 



* Newton^s Philosophy, chap. zvUi. 



cmnse Ub system of the heavens oeoii|»led all II10 teoltiea of 
bis vast geninsy and prevented his detecting on Ihe earth a 
geometrical inconsistent^. He therefore luiopted, without 
exaniinaltion, an ezperhnent whi^ he thonght- favorable to 
bis system^ mthout perceiving that it was diametricaliy op* 
posite to it. Our philosophers have soffered themselves to 
be alternate^ misled by tiie. reputation of Newton^ and by 
the weakness so natural to the human mind, of seeking to 
explain all Uie operations of nature by a single law. Even 
BoDguer, one of their co-operatcHrs, in his Treatise on Na- 
vigation, hoijk v chap. v. sect 2. p. 436, positively says, 
" that on this discovery of tbe flattysning of the poles, almost 
the whole syst^ of na^ral philosophy depends." 

Our astronomeinii.then,. havyft^et ont on a ramble, to the 
extremities, of the earthy Ifn quest of physical proof of a ce- 
lestial system^ happy, apd luminous, with which they were 
so dazzled b^ox<^ hand, that tt;ey mistook, in their turn, 
truth itself, which, remote from the preji^d^ees of Europe, 
repaired to deserts to put itself in their power. If the most 
celebrated of modern geoinetriciaas could fall, into so great 
an error in his own science, and if astronomers, in other 
respects men distinguished for s^giacity, have, in conse< 
quence of the mere influence .of his name, drawn from their 
own operations false condiisio^s.in snppoirl of that error ; 
rejected the i>rec^ding experiments oif . their academy on 
the- sinking of tl^e barometer in thie north wi^ the other 
geographical obsorvatioos )Which contradicted it ; -establish* ' 
ed upon it the base of all fytxae pbjrs|<3Bl knowledge, and 
afterwards gave it, by thehr own fep«itatiion„ an aoi^rilyy 
which has not left to the rest of tl^e leaiaied the liberty of 
doubtipg ( it behoves us,; obscure and ignorant meo| who 
seek tmth pnly for the happiness of knowing it, to be, npon 
onrgpiard. Letoa|rtie9,ift.onriBswr<*e(U,W 
maft.tttthoii1Xi ID^iiMascafftep,. wIh^ onty. bj doubting, dis- 
upated tho, philpsoptor of the igey< winch had so long con- 
cealed ^from all E^ope tfa^ lawS'^f .natni«» by means of the 
prejudice of the name of Aristotle, tben held sacred in every 
muversity : aqd let us assume for a i^fudn^ that whidi led 
Newton himself to so many, re^l duscovariesy and likewise 
the Boyal Society of Lpn^gn, vxh^ We taken it for a mot- 
to : NULLVS IN VERBA. 

b 
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To rettti-n to ttkt journals ; if they hare, as h were in 
eoncert, reftued their approbation to the natural snbjects at 
tliteM studies, one of them, I am told, has advanced, that 
I borrowed my theory of the tides by means of tiie polar 
ices, from Latin anthOrs. This theory, at last, seems to be 
gaining pattixans, since it excites envy. 

to that impatalion this is my answer. If I had known 
any Latin author who attributed the tides to the fusion of 
the polar ices, I would have named him — a piece of justice 
which the nature of i^;' work and every principle of my 
conscience would have chunanded iof me. I have not had, 
like ntany philosophers, the vanity to model at ray ease, a 
world according to my own fancy : but I have endeavored 
with much labor to collect the several pieces of the plan of 
that in wtdtih we live, scattered among ihe men of all na- 
tions and of all iiges who have observed it with the greatest 
care. I ha^, accordingly, taken my ideas of the elonga- 
tion of the earth at the poles, from Childrey , Kepler, Tycho- 
Hrahe, Cassini, and above all, from the operations of our 
modem astronomers'^ isf the extent of the icy oceans, which 
cover the poles, iVom Dei^ls,' Barents, Cook, and all the na« 
ligator^ of high northern or southern latitudes ; of the an- 
cient deviation of the sun from the ecfiptic, from the Egyp- 
tian traditions, the Chinese annals, and even from the my- 
tliology of the Greeks; of the total ftislon of the polar ices, 
and the general deluge w^ich sitccfeeded, ' from Moses and 
Job ; of the heat of ifie^Mifoon, >and its effbcts on ice and wa« 
t^i-, from FKny, and HMi'modem eikpeirtments made at Home 
and Paris; of the currents and tides, which flow alternately 
from the poles towards J^e Equator, from Christopher Co- 
lumbus, Barents^ Mafr^^, Ellis, Listschoten, Abel Tasman, 
]>ampiier, t'ennant^* Remiefort, &c. All tiiese observers I 
have quoted in ternis Of deserved approbation. > If I hstd 
known any Latin author who had ascribed to the' melting 
of the i^olar ides, the tides of only some particular ^art ^ 
the ocean, I woidd, in iike" nimner, have quoted him, re-' 
serving to mysetf' the glory of the architect, that of ciotM* 
btning all theste tfetached observations, of all6ttin|;^ to the^ 
their peciklfkr sifeia^onsand 'latltiddesin order taixAekt iMkm 
of the apparefht ebntr*dielldh»<ailKt had hitherto (yfevVnted 
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the deduction of any Gopiclntimi frpm tlieni ; and, finnl^, 
of aligning a ^anse and evident moans for effects, whicjb, 
daring so many.agos^ wj^e, ii^volyed in myst/ery. Of all'A 
these sacred tratbs I have , foiom? d a whole, and have de- 
du^ from them tk^e genfral haimony of the movements J / 
of the ocean, of whiqh the heat ^ the son is the first came ; { 
the poUr ices are the meam^ and the half-yearly alternate ; 
current of the seas, wilh didly tides on o^r shoj^es are the - 
effeett.* If, therefore, others have affinned before me, • 
that the tides proceed from the fusion i^f the polar ices, 
which I am igqorant that any one. ever did, I am at least 
the first who demonstrated tliis position. Oth^r .Europeans 
said before Christopl^ Cohunhnui, that there was another 
world, bat he was the firsil who.4i«Boyfp:edi(. If others had, 
in like manner, assertecf, that the tides have.,th€^ origin at 
the poles, nobody believed them, because they adduced no 
proofs of their assertion. Before it was possible for me to 
collect mine, J was obliged to dissipate, tiie thick clouds of 
venerable errors, such as that of Ih^ poles flattened and 
washed by .siea free from ice, which our pretended sciences 
had spread between truth and us, and which were suffi- 
cient to involve all oar natural philosophy lb eternal night. 



* Maaj per*f»n« will find \\ diAcul^.tO con^ewe how our ti4e« car 
in auuinier re ascend towards the north pole, at the very season 
whfen the current which produces* them descends from that pole. 
They may «ee a very striking* -exaipple oft th0 retrbgnide effects of 
running waters, at tUe'bridge,of Notre Dame, at the oj^enini; of the 
arch which is supported by the Quay Pelletic^r. The current of the 
Seine, directed obliquely hy a kind of dam against a pile of ^urt 
arch, these jiroduces a counter, curreat, which constantly ascends 
against the c:>ar8e of the river to the very bubbling ever of the 
dam. In the same manner, the waters of the northern ices descend 
in summer into fhe bays a4|acent to the p(]^r circle, at the rate of 
eight or ten leagues an hour, according to Ellis, Linscboten and Ba- 
rentz : they proceed southward, in the middle of thft Atlantic Ocean, 
hut meeting, almost in Itout with the shores of Africa and America^ 
which project on both sides, they are obliged to return to the right 
and left along those continents, and to re-ascend towards the north, 
above th« capes Bojador amd St. Augustine, which are rendered fa- 
mous by their currents. Now as the sources whence they issue have 
an intermittent flux of acceleration and retardation, occasioned by 
the diurnal and noctnmal action of the sun on the ices, of the east- 
em and western hemisphere of the pole, their lateral counter cur* 
rents, that is their tides, have likewise a similar intermittent flux. 
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\ The glory, therefore, at whkh I upired, was that of as- 
aembfing some of the hannooies of Nature, to form a con- 
cert, that should elevate maa towards hk auflior, or rather 
I have aimed only at the ftiioity of knowlag fliem myself 
and of making them known to my feDow-ereatnres; for I 
am ready to adopt any otiier system whidi shall present to 
the onderstanding a higher degree of probaMHty, and to 
the heart more cheering consolation. To God alone be- 
longs the glory, and to men peace, which is never so pnre 
and so profound,- as in the fellings of that very glory which 
governs the universe. The highest object of my ambition 
has been to discover some new rays of it, and henceforward 
my only vrish is to be ittanuned by them dorfng the remain- 
der of my life ; av<^dittg as much as possible that vain, im- 
perfect, and inconstant glory, whidi the world giveft and 
takes away atpleasnre. 

I have been rather difinse on the right I possess to the 
discovery of the- caose of the cnnents and ^e tides from 
the melting of the polar ices, because, having opposed to 
most of the received opinions, many observations which I 
challenge as my own, if each of diem required a manifesto 
to defend my property in it, I shoold never be able to ac- 
complish the task. Besides, if they shall acquire so much 
celebrity, as to procure me, according to the spirit of the 
age, perfidious praises, underhand persecutions, fhlse com- 
miseration, calcntated to blast my uncertain, tardy and 
scarcely budding fortunes; I solemnly declare, that, be- 
longing to no party, and able to oppose none but myself to 
any new enemy, instead of filling the public prints, accord- 
ing to custom, with recriminations, abi|se, complaint^ la" 
mentations and the waste of time, I shall defend myself 
only on my owh ground; and shall oppose to my enemies 
whether secret or avowed, nothing but Truth. Her mirror 
shall be my ^gis, and their own image reflected in it shall 
be to each the head of Medusa. Or rather may I, far 
from inconstant and treacherous man, beneath a small rus- 
tic cot of my own, on the border of a wood, disengage the 
statue of my Minerva from the trunk of her own tree, and 
at length place a whole globe at her feet ! 
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For the rest, if the joamaUsts have refused me their ap- 
plause for objects of such importance to the progress of the 
science of nature, and if others have got the start of me to 
deprive me of that of the public, I can already boast the 
suffrages of ilustrious names among all conditions of men. 

I cannot forbear congratulating myself on the genera] 
interest with which the public has received the moral part' 
of this work. I have, however, left untouched many great 
objects of moral and political reform; some, because it was 
not permitted me to treat them in the manner my con- 
science directed, and others because they were not em- 
braced by my plan. I have confined myself merely to the 
abuses which it was in the power of the government to 
correct. 

If I have been sometimes diffuse on the disorders and 
the intolerance of associations, I have respected states ; I 
have attacked particular bodies of men in the view of de- 
fending my country, and, especially, to support humanity, 
of which corps we are all members. But God forbid that 
I should wish to give pain to any individual of sensibility— 
I, who have taken up the pen only to practise the principle 
of the motto which I have prefixed to this work : Miserii 
tuecwn'ere disco — the experience of misery has tanght me 
to succour the miserable. Reader, whatever station you 
may occupy in the world, I shall be satisfied with your de- 
cision, if you judge me as a man, in a work in which I have 
studied only the happiness of mankind. If, on the other "^ 
hand, I have attained the glory of communicating to yon 
some new pleasures, and of extending your views into the 
unbounded and mysterious field of Nature, think that these 
are only the perceptions of a man ; that they are nothing in 
comparison with what really exists ; that they are only sha- 
dows of eternal truth, collected by another shadow, and 
that it is only a very small ray of the sun of intelligence, 
which fills the Universe, that has been playing in a drop of 
troubled water. 

I fell into an error in stating that astronomers contradict- 
ed each other, when I made them say, on the one hand, 
that most of the degrees of the meridian were greater tha- 
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tliofte of the equator to the poles; and on tite other, tiwt 
the meridian was smaller than the equator, because they 
suppose the earth to be flattened at the two poles. 

My error, like most mistakes that are committed, was m 
setting out. Astronomers do not say that most of the de- 
grees of the meridian are greater tluui those of the equator. 
They, in the first place, take it for granted, that the iint 
degree of the meridian is much smaller than a Asgree of 
the equator. They then say, that the succeeding degtees 
of the meridian continue to increase till the fifty-fifth, which 
is equal to a degree of the equator, or of the sphere. The 
thirty-five remaining degrees increase to the poles, and 
these only are larger than those of the equator or of the 
sphere; so that the fifty-four smaller degrees, and the 
thirty-five larger being balanced the residt is, that the me- 
ridian is smaller than the equator, or than a drde of the 
sphere. Astronomers, therefore, are not gnilty of any con- 
tradiction when they say, that the meridian is oomptiBed in 
the sphere, or, which is synonimous, that the earth is fiat at 
the poles. 

Such is the explanation transmitted to me by an astrono- 
mer equally distinguished for his perspicidty and polite- 
ness, and whose name I should have mentioned, had I been 
permitted. 

Into this error I was led- by the obsenre expretsioosof 
astronomers, and by the positive assertiMi of ftither Reg- 
naalt, who supposed after Casshd that the degrees of the 
meridian increa»e as they proceed towards the poles, *^ so 
tliat/* says he, ** the circumference of a meddian of the 
earth must exceed the circumference of its equator by aboat 
fifty leagues ;*' whence he; condudes vrith Cassini that the 
earth is elongated at the poles. 

It is not a little singular that Cassini, in the vohnae of 
the academy quoted by father Regnault, supposes, on the 
contrary, that the degrees dlmfnish as they approach Ike 
poles. He afterwards renounced both his principle and 
his conclusion, in conformity vrith the modem academi- 
cians. 

It should appear that the simplest truths are always. the 



Most ^ffieolt to be comprehended. In erer^ art or science 
the elements are always ready to escape os. Fontenelle, 
who, it most be admitted, possessed geometrical sagadty, 
deduced a consequence contrary to that of Cassini and si- 
milar^to mine, llie academidans of his time found that the 
degrees of the meridian diminiAed as they approached the 
north pole ; and he thende'ltecladedy that the earth traS 
flattened. The modem academicians haye discovered that 
the degrees increase as they advance to the pole, from 
which I conclude that it elongated at that part. 

Fontenelle indeed retracted his opinion in consequence 
of a memoir transmitted to him by Albaurit, a friend of 
Newton ; for my part, though I acknowledge that the mo- 
dem academicians have not contradicted themselves, I still 
find it impossible to form the same conclusion as they. It 
is sufficient for me to know that the thirty-five degrees of 
the meridian, beginning with the fif^-fifth degree, are lar- 
ger than those of the sphere, in order to conclude, that the 
earth is not flat at the poles ; my objection applies with as 
much force to a segment of tiie meridiah as to the whole 
meridian. The polar curve of thirty-five degrees is greater 
than an arc of the sphere of thirty -five' degrees, since it is 
supported on the same chord and its degt'ees are greater. 
The polar curve, therefore, projects from its spherical arc, 
and the earth Is elongated at the pole. " 

With regard to the fifty- four degrees of the meridian 
which are smaller than those of the sphere, they are of no 
use to me. I do not, however, admit, that the first degree 
of the meridian is smaller than a degree of the equator, at 
the point where those two circles intersect each other. I 
shall in another place state the geometrical reasons of this 
opinion, in such a manner, I hope, as to merit the esteem of 
the scholars who have sought to enlighten me. 

As to physical reasons, I have a great number, which it 
is my intention to annex to those by which I demonstrate 
the half-yearly circulation of the seas and the semi-diurnal 
recurrence of the tides, by the half-yearly and half-daily 
melting of the polar ices. Though it might seem impossl- 
to add any thing to these, yet I have several others of 
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different kindi which are not lesi convincing. To enable 
the reader to form lome idea of them, I shall only introduce 
the following. 

It is well known by all those who inhabit the sea- coasts, 
that the winters are there milder and the summers cooler 
than in the interior of the coantiy. On the coast of Nor- 
mandy, I have seen the fig-trees exposed daring the winter 
to the open air, while at die same season it is necessary to 
protect those of Paris from its rigors, though that city' lies 
in a more southern latitude. On the contrary, in sumraer 
the figs ripen later and fruits of all kinds are more back- 
ward on the coasts of Normandy than at Paiis. It is the 
mildness of the winter in England which embellishes its 
charming plains with perpetual verdure. The coolness of 
the summer likewise contributes to produce the same effect ; 
but on the other hand, it prevents the grapes and other 
fruits from attaining to perfl^t maturity, diough they arrive 
at perfection in the same latitudes in the interior of France. 

Philosophers have attributed the warmth of the winters 
aifd the coolness of the summers on the sea coast to the 
vapors from tlie water. But what has escaped their obser- 
vation, and yet is not a little remarkable is, that these effects 
take place only on the coasts of the Atlantic. The winter 
is very severe on the coasts of the Baltic, of which the 
whole, or at least a great portion. Is annuadly frozen ; the 
same is the case with the lakes of Lapland. Yet the At- 
lantic Ocean never free^s on the Norwegian coasts, though . 
situated under the same latitudes. FarSier, the Atlantic 
ocean is, from the quality of its waters, colder than the 
Baltic, for it is salt, which the Baltic is not. Salt is natu- 
rally very cold ; for this reason it is employed in summer 
in making ice. Why then, should the Atlantic ocean, 
though salt, be warmer in winter than the Baltic sea, which 
freezes in the same latitudes, and the waters of which are 
fresh, unless where they join the Atlantic, where, indeed, 
they are somewhat salt, but where it never freezes ? On the 
other hand, why is it colder in summer on the shores of the 
Atlantic than on those of the Baltic and on the continent, 
as is evinced by the examples I have mentioned anjd like- 



vise by'tlie OduMgrs and leehmd, wlMre the liVTeels nnlti 
ainife at matontsr though the wmlen are ¥eiy temperate, 
whereaa abmidaiitcroiMi are obtahied at Stockhobn, at Pe* 
temhttiiK and in stUl more northern contineatal latitadei 
where the winter is eiEtremely severe ? 

To k^solve this tw^old problem of the warmth of the 
waters of the Attamtic in winter and tibeir oooUiess in som- 
mer, and of the qnalities jresoltiog, by means of its atmos* 
phere, to the ton^ptttrature of its thores, it is necessary to 
have recourse to tiie principle I have laid down^ that the 
ocean descends alternately frma the two elongated poles of 
the globe. In oar winter the fliii4 ocean des^ads from the 
fioKen seasi of the south pole, at that time feof pr fivfS thon* 
sand leagues in drcmni^rence, by the aetioD of the sun, 
which melts the ice. from, the eqalnoK of September to that 
af Mardi. These southen rauns deacend towards the line, 
carrying along with them, round the whole dienm&rence 
of the south i^e, masses of ice, which sometimes reach the 
forty'-seeond degree of latitude, where they have been seen 
fiomtwo to tltfee hundred feet in height. These abmidant 
meltings impel the waters of the torrid sone towards the 
norA. These torrid Waters, notwithstanding, idnoir saltness, 
heated between the tropics by the perpetofll action of the 
sun, asoeiid very far. towards the kiortby warming, on their 
vray, the riiores which thc^ bafte asi^ ithe atmosphere by 
vrUeh they are sarroaaded. Thdse Which proceed in the 
chlome] of the Atlantic, adtaajse'tothe sixty«fiM d^pree, 
where the tides .cease, dining oor.jprinter; A few degrees 
hiijher, the vapoarii exha^g from them are incessantly con- 
verted into congelations en the sid^s <tf the north pole, and 
there prepare Uie vastmaisea of. ice which are to descend 
from it in the. spring Thus the heat e£ the Atlantic ocean 
in the torrid zone, is the cause in winter of the warmth of 
the same ocean in the temperate zone, and of the solidity of 
the ice in the froEeh adne. On the contrary, in summer, 
this frozen boean of the north pole, bemg melted by the re- 
turn of the sun from the March equinaocto that of Septem- 
ber, its waters carry wifli them floating islands of ice from 
twelve to iifreen hundred feet ia height and two or three 
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dayi' «iJt in evtent, down to the fifty-eeoond degree. By 
cheir frigid waten end tfaeir foggy atnoephere they tncei* 
Muitly cool the islendfl end diores of the AtUnUe, andtome^ 
times occasioDy eren on the contineBt, very cold daya in the 
middle of Jaly. Thus the cold of the icy ocean whence 
issues the Atlantic, is the canae in smmtaeT of the coldness 
of that ocean in the temperate cone, and of its cool tempera- 
tare in the torrid aone, which in that season is visited with 
rains and tempests that refresh the horning ahores of Africa 
and America. 

These various temperatores of the Atlantic ocean are 
confirmed by a remarkable experiment mentioned by Mr. 
Pennant in his Ontlines of the Globe, vol. i. p. S63. He 
says that, in the month of April, in latitode 83^ North, Ion* 
gttnde 7ff^ West of Greenwich, Sir Charles Blagden found, 
by experiment, that the heat of the current coming from the 
gulf of Mexico was six degrees higher than that of the sea- 
water out of the current. The Atlantic Ocean, which was 
beginning to descend from the North pole, partook of the 
coldness of its ices, whereas the current from Mexico was 
ascending from the south to the north, by the action of the 
general current which produces the tides by means of the 
re-action of its iateral counter-currents. 

By this grand law of the alternate fusion of the ices of 
the north and south poles, we may resolve a multitude of 
.problems relative to the different temperatures of countries 
situated under the same latitude, and explain, for example^ 
why the winters are colder and the summers less warm en 
the shores of Canada, than on those of France : why the 
Antilles are cooler, both in summer and vrinter, than the 
islands of the Indian ocean under the same parallels ; as 
might otherwise be conjectured from the colour of tfaeir in- 
habitants and the different qualities of their vegetable pro- 
ductions. This variety of temperature proceeds solely from 
the difference in the temperature of tiieir seas. If the earth 
has particular causes of cold, in the elevation of its soil and 
Its ice-clad mountains, and causes of heat in its sandy zones 
and iu volcanoes ; the sea likewise has its causes in iU cold 
currents and its floating masses of ice descending from the 



xK 

poles^ and in its hot cnrrentft proceeding from the torrid 
zone : the former are fixed, the latter are variable, but far 
more powerful in their effects, because their infloeDce over 
the atmosphere is mnch more extensive. It is the history 
of the sea, which must furnish that of the land. The sea 
has given to the earth its sands, its calcareous stones, its 
marble, iu strata of various kinds of clay, its bays, its capes 
and most of its islands. The sea likewise gives to the 
earth its temperatures, its clouds, its winds, its snows, its 
rains, its ice, its lakes, its rivers; and consequently the 
primary causes of its vegetation, its navigation, its fisherie* 
and its commerce. These phenonomena, these meteors, 
all these harmonies so constant and so various, depend sole- 
ly on the alternate fusion of the two icy oceans, which cover 
the poles, and which could not descend if the poles were 
flattened. I have just adduced a new proof, whidi ex- 
plains the reason why the winter is milder and the summer 
colder on the sea-coast than in the interior of the continent. 
I have in store others that are not less interesting. These 
I hope to add to the former, if God should grant me leisure 
and grace. I shall likewise embellish vnth a few flowers 
the cradle of this nascent truth, exposed at the doors of our 
academies and repulsed by them, but which, hailed by cul- 
tivators, voyagers and fishermen, and favored by Heaven, 
will one day rise upon the ruins of scientific systems, and 
will preside over the globe for the Study of Nature. 
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STUDIES OF NATURE. 



STUDY I. 

IMMENSITY OF NATURE. 



PLAN OF THE WORK. 

I FORMED, some years ago, the design of writing a general 
history of nature after the example of Aristotle, Pliny, 
Chancellor Bacon and many celebrated modems. This 
field appeared so vast, that I could not think tliat it ha^ 
been entirely explored. Besides, Nature invites thither 
men in every age, and if she promises discoveries only to 
men of genius, she at least reserves some gleanings for the 
ignorairf, especially for such, who, like me, stop at every 
step, transported with the beauty of her divine works. 
To this noble design I was still farther induced by the 
desire of being serviceable to my fellow-creatures. It is 
m Nature herself that we must seek her laws, it is only 
when we deviate from them that we encounter calamities. 
To study nature is, therefore, to serve the human race. In 
this research I have employed the whole strength of my 
reason, and though my means were very feeble, yet [ 
can assert that I never passed a single day witliout collect- 
ing some agreeable observation. I purposed to begin my 
work when I had ceased to observe and had collected all 
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2 STUDIES OF NATURE. 

tbe materials for a history of Nature, but I was like the 
child who with a shell dug a hole in the sand to receive 
the waters of tlie ocean. 

Nature is infinitely extended and my powers ate ex- 
tremely limited. Not only the general history of nature, 
but even that of the smallest plant is far beyond my ability. 
Of this I wa3 convinced by the following circumstance. 

One 8unmier*s day, being engaged in regulating some 
observations on the harmonies of the globe, I perceived 
on a strawberry plant which happened to be placed in my 
window, some small flies of such beauty that I resolved 
to describe them. The following day I perceived another 
kind, which I likewise described. In tiie space of three 
weeks I observed thirty seven different species; but, at 
length, they came in such numbers, and of such various 
kinds, that I desisted from this study, though very amu- 
sing, for want of leisure, and, to tell the truth, for want 
of expressions. 

The flies which I had observed were all distinguislied 
\ from each other by their colors, their forms and their 
manners. Some were of the color of gold, others of silver, 
and others of bronze: these were spotted, those striped; 
some were blue, some green, some dull and others shining. 
In some the head was rounded like a turban, in others 
Icnglbened into a point like a nail: in some it appeared 
dark like a spot of black velvet, in others it sparkled like 
a ruby. In their wings there was as great a variety. 
Some had long ones which glistened like mother of pearl ; 
those of others were short and broad and resembled net 
work of the finest gauze. Each had a peculiar position 
and manner of employing them. Some carried them in 
a perpendicular, others in a horizontal attitude, 4ind 
seemed to take a pleasure in extending them. Tliese 
fluttered in the manner of butterflies; those raised tltem- 
selves in the air against the wind by a mechanism nearly 
s'.milar to that of paper kites, which, as they rise, form 
with tlie wind an angle of I believe twenty-two degrees 
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and a half. Some lettied ou the plant to deposit theit 
eggs, and otheim merely to take shelter from the sun ; but 
most came for reasons that were wholly unknown to me. 
Some aligbtwl and flew off again in a perpetual motion, 
while others moved only the hinder part of their bodies. 
Many of them were motionless and perh^;w engaged, like 
myself, in making observations. I slighted as sufficiently 
known all the other species of insects which resorted to 
my strawberry» such as the snails which fixed themselves 
beneath its leaves, the butterflies that hovered over it, the 
scarabei which burrowed about its roots, the minute 
worms which found a subsistence in the tbickuess of its 
leaf, the waq;>s and the bees which buzzed around its 
floweni, the grubs which devoured its stalks, the ants 
which destroyed the grubs, and lastly the spiders, which 
spread their «net» to make a prey of all these different 
kinds of insects. 

Though these objects were so diminutive, yet tliey 
were not beneath my notice* since they had deserved the 
attention of Nature. I could not have refused them a 
place in the general history of her works* as she had given 
them one in the universe. Still more necessary would it 
have been, to take account of them, if I had written the 
history of my strawberry^ The plants are the habitations 
of insects* and. we seldom write the history of a town 
without treati^f of its inhabitants. Besides, my straw- 
berry was not in its natural situation, on the border of a 
wood or the bank of a stream, where it would have bee;i 
frequented by many other species of animals. It was in 
a flower-pot* in the midst ti the smoke of Paris. I ob- 
served it only in momenta of leisure* I knew not by 
what insects I* might be visited in the course of the day, 
and still less those that might frequent it in the night, 
attracted merely by its exhalations, or perhaps by plip»- 
phoric lights that escape our observation. I was ignorant 
of those that might repair to it during the other seasons 
of tiie year, and of its other relations with reptiles, amphi- 
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bious animals, fishes, birds, quadropeds, and paitkulariy 
with man, who disr^ards erery thing that is not for his 
own use. 

But it was not sufficient for me to obaenre it, as it 
were, from the height of mj greatness, for in that case^ 
my knowledge would not have equalled that of one of the 
flies by which it was inhabited. There was not one of 
them which, with its little spherical eyes, coukl not dis- 
tinguish upon it a multitude of objects that I was unable 
to perceive except with the microscope, and with infinite 
trouble. Their eyes are even far superior to that instru- 
ment which only shews us the objects within its focus^ 
tliat is, within tlie distance of a few lines; whereas, by a 
mechanism wholly unknown to us, they perceive both 
those that are near and at a distance. They are at one 

y and the same lime microscopes and telescopes. By their 
circular disposition round the head they see at once the 
whole expanse of heaven, of which those of an astronomer 
can embrace, at most, only one half. Thus these flies 
must have discovered at one view in my strawberry, a 
distribution and combination of parts, which, with a 
microscope, I could observe only separatdy and in 
succession. 

In examining the leaves of this v^etable by means of 
a lens that magnified in a moderate degree. I found them 
divided by compartments covered with WKk, separated by 
canals, and interspersed with glands. These compart- 
ments appeared like large verdant carpets, and their hairs 
seemed to resemble vegetables of a particular order, some 
of which were straight, others inclined, forked, and hollow 
like tubes, from the extremity of which issued drops of 
liquor; and their canals, as well as theii^^l^lands seemed 
to be full of a sparkling fluid. In other species of plants 
these hairs and these canals exhibit different forms, colors 
and fluids. There are even glands resembling basons of 
a circular, square, or radiated flgure. Now Nature has 

^ made nothing in vain. When she forms a place fit to be 
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inhabited she never fails to peQpie it with animals. She 
is not confined by the smaUness of the space: she has 
placed animals with fins in single drops of water» and in 
such numbers, that Lewenhoeck counted several thousands. 
Many others besides huiia and among the rest Robert 
Hook have seen in a drop of water, of the size of a grsia 
of miUet, ten, thirty, and evep forty-five thousand. Those 
who are unacquainted with the extent of the patience and 
sagacity of an observer, might call in question the accu- 
racy of these observations, had not Lyonnet, who relates 
them in Lesser s Theology of Insects, demonstrated their 
possibility by a very simple process. We are $it least 
certain of the existence of those animals whose figures we 
have designed. We find others with (etii armed with 
claws, on the body of the fly, and even on that of the flea. 
We may^ therefore conclude, by analogy, that there are 
animals which feed on the leaves of plaiiii^ like the cattle 
in our meadows, which recline in %\ie sh^de of hairs 
imperceptible to human eyes, and which drink from their 
glands, formed like suns, liquid gold And silver. Every 
part of a flower must present thengi with spectacles of 
which we have no idea. The yellow anthers? suspended 
on white threads, appear to them like double bars of gold 
balanced on columBs more beautiful than ivory; the 
oorallas, like vaults of rubies and topaset^ of iiAmeasurable 
extent; the nectaria like rivers of sugar; the other parts 
of the blosiMND like cups, urns, pavilions and domes, whict^ 
the architecture and workmanship of men have never 
imitated. 

This assertion is not founded only on coi^yecture; for, 
having one day examined some flowers of thyme with a 
microscope, I .diseovei«d to my great surprise, superb 
long-neoked flasks of a substance resembling amythysts, 
from the mouth of which seemed to bubble melted gold. 
I never examined the simplecoralla of the smallest flower, 
without finding that it was composed of an admirabte 
•obstsnee, semi-transparent, interspersed with brilliant 
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particJes, and exhibiting the most lively colours. The 
animals which live beneath their rich reflections must 
have ideas very different from ours concerning light and the 
other phenomena of naturf. A dew drop filtering through 
the capillary and transparent tubes of a plant, appears to 
them like a thousand fountains; collected into a globule 
at the extremity of one of its hairs, it is a boundless ocean, 
and when evaporated in the atmosphere an aerial sea. 
They must, therefore, be accustomed to behold fluids as- 
cending instead of descending, assuming a round figure 
instead of presenting a level surface, and rising in the air 
instead of falling. Their ignorance must be as wonderful 
as their knowledge. As they can be thoroughly acquainted 
only with the harmony of the most minute objects, that of 
larger must totally escape them. They undoubtedly are 
ignorant that there exists men, and, among them, men of 
science who know and explain every thing, and who, 
transient beings like themselves, soar to an elevation 
which the}' can never attain, while they, by fovor of their 
diminutive size, are acquainted with another world in the 
last division of matter and of time. Among these epheme- 
ral creatures youth lasts but for a morning, and decrepitude 
approaches with the night If they have histories^ they 
have months, and years, and ages, and epochs, proportion^ 
ate to the duration of a flower. Their chronology is as 
different from ours, as their systenv of optics and hydraulics. 
Thus as man approaches the elements of nature, the prin^ 
ciples of his knowledge vanish away. 

Such, then, must have been my plant and its native 
inhabitants in the eyes of those insects; but if, like them, 
I could have acquired an intimate knowledge of this new 
world, still I should not have pKMsessed its history. It 
would have been necessary to study its relations with the 
rest of Nature, with the sun which makes it flourish, with 
the winds which propagate it by its seed, and the streams 
whose banks it secures and embellishes. It would have 
been necessary to discover, how it is preserved in winter 
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doriog cold that cleaves the very stones, and again recoven 
its verdure in spring, though no care is bestowed to pro* 
teet it from the frost : how a feeble, creeping plant cat; 
raise itself from the lowest depth of the vallies to the sum- 
nit of the Alps, and spread over the globe from north to 
south, from mountain to mountain, forming on its way, 
with the plants of every climate, a thousand charming 
pieces of net-work of its white flowers and its rose-colored 
fruits; how it could have extended from the mountains of 
Cashmir to Archangel, and from the rugged rocks of 
Norway to the extremity of Kamschatka, ; how, finally, 
it should be found in the two portions of America, though 
an infinite number of animals make war upon it, and no 
gardener bestows any trouble on its propagation. 

With all this knowledge, I should still have possess- 
ed only the history of the genus and not that of the 
species. I should still have to examine the varieties, each 
of which' is characterised by its flowers, either single, or 
coupled, or disposed in bunches; by the color, the smell, 
and the taste of its fruits; by the size, the indentations, 
the smoothness, or the softness of its leaves. One of our 
most celebrated botanists, Sebastian Le Vaillant* disco- 
vered, in the environs of Paris only, five different species, 
of which three have flowers but bear no fruit. In our 
gardens are cultivated a dozen foreign kinds, as those of 
Chili, Peru, the Alps, and that of Sweden, which is green, 
&c. But how many varieties are unknown to us ! Has 
not each degree of latitude one particular to itself? May 
we not presume that there are trees which bear straw- 
berries, as we know that there are others which produce 
pease and kidney-beans V May we not even consider as 
varieties of the strawberry the numerous species of rasp- 
berry, and of the bramble with which it has a striking 
analogy in the indentations of its leaves, in its tendrils which 
creep along the ground and replant them||||ies, m its rosi- 
form flowers, in the figure of its fruits, wfi^ seeds are on 

• The author of Botanicon Parisiense. 
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the outside? Has it not likewise ftii ftfllaity with tbm 
sweetbriar and the wild rose by its flowen; with the 
mnlberry-tree by its fruits and its learest and even with 
clover, of which one kind in the vicinity of Pbris, bears 
its seed in clusters, in tlie form of strawberries, whence it 
is denominated trifolium frmgiferumf If we now reflect 
that all these species, varieties, analogies, and affinities, 
have, in every latitude, necessary relations, with a multi- 
tude of animals, and that we are utter strangers to tiiese 
relations, we shall be convinced, that the complete history 
of the strawberry would furnish sufficient employment for 
all the naturalists in the workL 

■ What a task would it then be to write, in the same 
manner, die history of all the species of vegetables, scattered 
over the surface of the globe ! The celebrated Linnseos 
reckoned from seven to eight tiioosand, but he had not 
travelled* Sherard is said to have been acquainted with 
sixteen thousand. A more modem botanist boasts of 
having himself made a o^lection of twenty-five thousand, 
and he estimates those which he had not seen at fMir or 
&Ye times that number. We must be convinced, however, 
that all these calculations (all very short of the truth, 
when we reflect, according to the observation of the hst- 
mentioned naturalist, that we know scarcely any thing of 
the interior of Africa, of the three Arabias, of the two con- 
tinents of America; very little of New Guinea, New 
Holland, New Zealand, and the numerous islands of the 
South Sea, most of which are still unknown. Of the ex- 
tensive islands of Ceylon and Madagascar, of the immense 
archipelagoes, of the Philippines and Moluccas, and indeed 
of almost all the Asiatic islands, we know little more than 
a portion of the coasts. To the vast continent of Asia, 
excepting some great roads in the interior, and some of 
the coasts frequpntedby the Europeans ibr the purposes of 
trade, we mJffk said to be utter strangers. How many 
regions are there in Tarlary, in Siberia, and even in many 
kingdovis of Europe, in which no botanist ever set hb 
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foot ! Some, indeed, have pretended to give descriptions 
of the plants of Malabar, of Japan, of China, &c. but if 
we reflect that all they explored was a small portion of 
the sliores of those countriei, which they traversed but 
one season of the year, when only a part of the plants 
natural to each climate make their appearance ; tliat their 
researches were confined to the country situated in tlie 
vicinity of our establishments ; that they could not pene- 
trate into, deserts, where they would have found neitlier 
subsistence nor guides, nor venture into the midst of a 
multitude of barbarous nations, of whose languages they 
were ignorant ; we shall find that their most vaunted col- 
lections, though extremely valuable, are yel very im- 
perfect. • 

^o convince ourselves of thisi we need only to compare 
the time they spent in forming ttieir collections of plants 
in foreign countries with that which Le Vaillaut employed 
m collecting those of the vicinity of Paris alone. The 
learned Toumefort had before occupied himself with the 
same subject, and after a master so indefatigable, it was 
thought that all the other botanists of the capital might 
repose. His pupil Le Vaillant, ventured to tread in hia 
steps, and he discovered such a number of neglected 
species, that he at least doubled the catal<^ue=0f our plants. 
He has made their number amount to fifteen or sixteen 
hundred, but among these he does not comprise such as 
differ only in tlie colour of their flowers, or the spots on 
their leaves, though Nature often employs these marks in 
the vegetable kingdom, to distinguish the species and to 
form their true characters. Boerhaave, his editor, speaks 
in the following terms of his laborious. researches: h-To 
this object he entirely devoted himself from the year 1696 
till the month of March, 1722. During this long period 
he was wholly occupied with it. He never passed the 
sn^allest corner of ground, without collecting its plants; 
exploring in every direction the roads, tlie fields, the val- 
lies, the mountains, the gardens, the forests, the ponds, the 
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WMnhta, the river% the bukt, tke diteiwi aad the freOiL 
Id ooaaeqaeoce of tfab iMidaity* he dmooirenA a great 
niMBber which had eKa p ed the peMtratiag eyes of the oe« 
lebrated Toumelbrt** In this anMcr Sebaitien Le Vail- 
lant employed twenty-vix whole year% in his native coun- 
try, and fffequeotly aaiited by bis pupih» in completing 
the botany of a few square leagues of land ; while those, 
who have given to the world their collections of the planta 
of foreign kingdoms, were unaided, and devoted but a few 
months to the task. But though bis sagacity and his per- 
rtverance leem to have left nothing more to be detiined, 
yet I doubt whether he has collected all the presents with 
which Flora has strewed our fiekb, and, if I may be allow- 
ed the expression, whether he has looked to the bottom of 
her basket; for Pliny observed plants in places not com- 
prised among those enumerated by Boerhaave, and growing 
on the roolk of houses and on th^ heads of ancient statues. 
So much, at least, is certain, that plants not described in 
the BoUmieon oi I^e Vaillant, are from time to time dis- 
covered in the vicinity of Pkns. 

Were I, for my part, to hazard a conjecture on the num- 
ber of the species of plants scattered over the earth, I 
have such an idea of the immensity of Nature and of her 
fecundity, that I think there is not a square league of 
land that does not contain some one that is peculiar to 
itseIC or at least arrives tiiere at greater perfection than in 
any other part of the world. If this opinion be correct, 
there must exist several millions of original species of vege- 
tables, scattered over as many millions is^ square leagues 
composing the solid surface ot our globe. The farther we 
advance towards the south, the more their variety increases 
in the same district The island ^ Otaheite in tlie South 
Sea has a botany peculiar to itself, which has notliing in 
common with that of those portions of Africa and Ame- 
rica situated under the same latitude, nor even with that 
of the adjacent islands. If we reflect, that each plant has 
several different names in its native country, that each 
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nation ^fts it a distiDct appeHati<Ni, and that tbeae namet 
vary in every century, we ahall perceive what difficulties are 
added to the study of botany by its nomenclature akrne ! 

AH tiiese preliminary notions, however, would still 
form a useless science, even if we were minutely acquainted 
with the parts of which plants are composed. It is their 
general figure, their attitude, their port, their elegance^ the 
Jiarnionies which they form when grouped or contrasted 
irith each other, that it would be interesting to determine 
I know not that any thing of this kind has ever been at- 
tempted. With regard to their virtues, it may be said 
that most of them are unknown, or neglected, or unskil- 
fully employed. Tfteir qualities are often abused for the 
pikrposes of making cruel expeiiments on innocent animals, 
while they might be oiiiverted into miraculous remedies 
for the evils of human life. In the royal cabinet, for ex- 
ample, are preserved arrows more fatal than those dipped 
by Hercules in the blood of the Lemsean hydra. Their 
points are impregnated with the juice of a plant so vene- 
mous, that though they hive been exposed to the air for 
a great number of years, yet with a single scratch they are 
capable of killing in a few minutes the strongest animal. 
Let the wound be ever so slight, its blood instantly co- 
agulates. But if it be made to swallow immediately a 
small quantity of sugar the circulation is suddenly restored. 
This poison and the remedy were discovered by the savages 
inhabiting the shores of the river of Amazons; and it is 
not amiss to observe, that they never employ this des- 
tructive medium in war, but only in the chace* Why 
have not we, who pretend to be so humane an d so enlighten- 
ed, endeavoured to ascertain whether this poison would not 
produce a salutary effect in those diseases in which the 
blood is subject to a sudden dissolution; and whetlier 
sugar would not be of advantage in thpse in which it be- 
comes thick ? But how, alas! can we apply the fatal and 
malignant qualities of foreign vegetables to the preservation 
of the human race — we, who empk>y for our mutual des- 
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tnictioo thcMe which Dalare has bestowed upon us, thai we 
might lead a happy and an ionooeot life. Thett elms and 
beeches beneath whose shade the ahephenlessesjoin io the 
merry dancct serve to make carriages for dealh-dealiiig 
canoons. With the very juice of the grape, given us by 
Providence to reconcile enemies, we intoxicate with fury 
onr soldierB, who kill, without hating each other. The 
tall pines which Nature has planted amid the snows of the 
north, to afford shelter and warmth to its iuhabitants, 
serve for ihasts to European vessels, that carry devastatiou 
amoDg the peaceful nations of the south* With the hemp 
which clotbes onr poor villagers are made the sails of tlie 
corsairs, equipped to plunder the cultivators of India. 
The produce of our harvests and onr forests navigates the 
ocean for the purpose of desolatin^both hemispheres. 

But let us leave the history of men, and return to that 
of Nature. If we pass from the vegetable to the animal 
kingdom, we shall see a career incomparably more ex- 
tensive opened to our view. A distinguished naturalist at 
Paris some yean ago aimouud^, that he possessed a coH- 
lection of more than thirty thousand species of animals. 
I know not if the magaificent museum of natural histoty 
contains more; but this I know, that its collection of 
plants comprises only eighteen thousand species, of which 
about six thousand are cultivated in its garden. Tins 
number of animals, though so much superior to that of 
vegetables, is, however, nothing in comparison to that 
which exists on the surface of the globe. Let it be recol- 
lected that each plant is the rendezvous of different kinds 
of insects, and that probably there is not one which has 
not some species of fly, butterfly, grub, scarabeuts, gall- 
iusect, snail, &c, peculiar to itself; that these insects 
serve for food to other very numerous species, such as the 
spiders, beetles, nn^ lion- ants, and the immense tribes 
of small birds, or which several classes, as tlie wood- 
peckers and swallows, subsist entirely upon them; lliat 
these birds are, in their torn, devoured by the birds of 
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f >rey, as the hawks, the faiconsy the bazzards, titc crows, 
ifie ravens, the sparrow-hawks, the yuUnres, &c. that the 
carcases of all these animals washed by the rains, into th^ 
rivers, and carried by their currents into the ocean, be- 
come the food of almost infinite tribes of fished, to most of 
which tise naturalist! of Europe hafre not yet given a name ; 
that iimumerable legions of aquatic birds live at the ex- 
pence of tliese fishes ; and we shall be led to believe that 
every species of the vegetable kingdom serves for tlie 
basis of a great number of species of tiie animal kingdoms 
which multiply about it like the radii of a circle round its 
centre. In this simple sketch I have comprdiended neither 
the quadrupeds, in all their gradaticms of size, from the 
mouse which i^eds on gras^ to the cameleopard thai 
browzes on the foilage of the trees at the heiglit of fifteen 
feet; nor the amphibious animals, nor the birds c^ nighty 
nor the reptiles, nor tiie polypi, with which we are scarcely 
acquainted, nor the insects of the ocean of which some 
families, as those of crabs and shell-fish would alone be 
sufficient to fill our most capacious cabinets, were only one 
individual of each species to be admitted. Nor do I com- 
prehend the madrepore witli which the sea is paved be- 
tween the tropics, and of which there are so many species 
that at the Isle of France I saw two large apartments filled 
with those growing round that island only, though there 
was but one of each sort. I have not yet mentioned seve- 
ral kinds of insects^ such as the louse and the worm, of 
which every species i!4 animal lias peculiar varieties, that 
are attached to it, and at least treble the animated world; 
nor those infinite hosts, visible and invisible, known and 
unknown, which have no fixed determination, and which 
Nature has dispersed throii^h the air, the earth and the 
depths of the ocean. 

What a task, then, would it be, to describe each of 
these animals with the sagacity of a Reaumur! The life 
of a man of genfus would scarcely be sufficient for the 
history of a few insect. However curious may be the 
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memointhat have been collected cooceraing the nMuineM 
and anatomy of the moat ftmiliar aninial% atill we Tainly 
flatter oonelves tfaat we are acquainted with them. In 
my opinion the principal part ia wanting; I allude to the 
origin of their friendafaipa and thdr enmities. This I 
consider as the essence of their historyy and as intimately 
connected with their instincti^ their amoors^ their wan^ 
, their attire, their arms, and even the form which Nature 
has given them. A moral sentiment seems to have di- 
rected their physical organisation. I know not that any 
naturalist ever devoted his attention to this subject The 
poets have attempted to explain these wonderful and innate 
instincts by ingenious hblcB, like that of the swallow 
PrognCy who shunned the forests, and her sister Philomela, 
who loved to warble in their solitary shades. 

I never hear the enchanting and melancholy strains of 
a nightingale concealed among the foliage, and the pro- 
longed piu-piu which, like sighs, interrupt the lays of that 
solitary warbler, but I am tempted to believe that Nature 
revealed her adventure to the sublime La Fontaine, at the 
same time that she inspired him with tliose verses. If his 
fables were not the history of mankind, they would still 
be to me a supplement to that of animals. Distinguished 
philosophers, doubting the evidence of their reason and 
their consciences, have ventured to treat of them as mere 
machines. They ascribe to them blind instincts which 
regulate in a uniform manner all their actions, without 
passion, without will, without choice and even without 
sensibility. On this subject I once expressed my asto- 
nishment to J. J. Rousseau, and said it was very strange 
that men of genius should have supported such an extra- 
vagant hypothesis. He replied wiUi great truth: «Wbeii 
man begins to reason, he ceases to feel.** 

To overthrow their opinion, I shall not refer to the 
animals which surround us by their industry, as the beaver, 
the bee, the ant, &c. I shall mention but one instance, 
taken from the class of those that are the least docile, tlie 
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fidh^^; and among them I will select such as are guided 
by tne most violent and the most stupid of instiDcts, which 
IS iliat of gluttony. Tlie shark is a fish so yoracious as 
not only to devour his own species when he finds occasions, 
but likewise to swallow indiscriminately every thing that . 
falls froni vessels into the sea, cordage, sail-cloth, pitch, 
wood, iron and even knives. I have, however, witnessed 
his abstinence in two remarkable circumstances: in one, 
let him be ever so hard pressed by hunger, he never 
touches a kind of small fish speckled with yellow and 
black, called the pilot-fish, that swims before htm and 
conducts him to his prey, which he does not see till he is 
close to it : for Nature, in order to balance the rapacity 
of this fish, has made him almost blind. In the other, if 
a dead fowl be thrown over-board, he approaches at the 
noise of its fall; but no sooner does he discover it to be a 
bird, than he instantly retreats: and this conduct has 
given rise to the proverb current among sailors, that "the 
shark runs away from a feather.*' It is impossible, in the 
first case, not to ascribe to him some portion of intelli- ^ 
gence, which restrains his voracity in favor of his guides ; 
and not to attribute his antipathy to birds in the second, 
to that universal reason, which, having destined him to ^ 
live near the rocks, where the carcases of all the animals 
that perish in the waters are stranded, has implanted iu 
him an aversion to the feathered tribes, that he might not 
destroy the sea-fowl which haunt those spots in gi^eat 
numbers, engaged like himself in seeking a subsistence 
and in cleansing the shores. 

Other philosophers, on the contrary, have ascrit>ed the 
manners of animals, like those of men, to their education : 
and their affections, as well as their natural enmities to 
similarity or dissimilarity of form. But if their friendships 
proceed from their similarity, why does the hen that walks 
in security at the bead of her brood, round the horses and 
the oxen in a farm-yard, that often cnish beneath their 
feet a portion of her ^mily, call together her c;hickens 
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with the atmoit inqaietiide» at the sight of a hawlr, fea- 
thered like hefself, which appears in the air Hke a i>lack 
spot and which perhaps she never saw before? Why 
does the yard-dog howl in the night at the mere smell of 
tlie wolf that so nearly resembles him I If long habit 
eould have any iniuence over animals as it has over nien» 
why has the ostrich of the desert been made so ftuniliar 
as to carry children on his plumed back, while it is 
impossible to tame the swallow, which, from time imme- 
morial, has built her uesi ui our houses. 

Where then are the historians of Nature, the sages who 
shall reveal to us those mysteries of the cabinet of the 
heavens, witliout an explanation oi which it is impossible 
to write the history of any animal on earth. Never is 
any species observed to deviate like man, from the laws it 
has received from Nature. The bees still live every where 
in republics, as they did at the time of Esop. The com- 
mon flies still retain their wandering inclinations, like a 
populace without police and without restraint. Why has 
there not existed among them some Lycurgus to collect 
them for their general welfare, and to give them, like tlie 
first legislators among men, laws founded on their weak- 
liess and the necessity of associating together? Why, on 
the other hand, as Machiavel asserts of people who are 
too happy, does not some CatiKne step forth among tlte 
<logB» proud of their superior ttrength, and invite them to 
abuse the confidence of their masters, for tlieir geueral 
destruction ; or some Spartacus to summon them by hin 
howl to liberty, to assume the domiuion of the forests-^ 
them, to whom nature has given arms, courage and tlie 
art of jointly conquering the mosi formidable animals? 
When so many trivial laws within our sight are either 
unknown or misconceived, bow can we venture to assign 
those which regulate the courses of the stars, and which 
embrace the immensity of the universe. 

To these difficulties opposed by nalare must be added 
the obstacles we ourselves throw m the wav. In tlie 
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first place, methods and syvteins of every kind prepare the 
mode of seeing each individual. I do not speak of meta- 
physicians who explain it by abstract ideas^ nor of 
algebraists with their rules* nor of geometricians, with their 
compasses, nor of chemists with their salts, nor of the revo « 
kitions which their opinions, though highly intolerant, 
undergo in every century. Let us adhere to such notions 
as are the most constant and the most accredited, beginning 
with the geographers. They shew us the earth divided into 
four principal parts, though it is actually composed of only 
two; instead of the rivers that water, the rocks that fortify, 
the chains of mountains that part it into climates, and the 
other natural sub-divisions; they exhibit it to us streaked 
with lines of every color, which divide and sub-divide it into 
empires, dioceses, governments, districts, and parishes. 
They have mutilated their names or substituted others with- 
out signification, for those given them by the first inhabi- 
tants of each country, and which so accurately expressed 
their nature. They have, for instance, given the appellation 
of the Town of Angels to a place situated near Uie city of 
Mexico, which the Spaniards have often deluged with 
human blood, but which the Mexicans denominated Cuet- 
lax-eoupafh that is, snake in the water; because one of 
the two springs which the town contains is of a poisonous 
quality: that of Mississippi to the great river of North 
America called by the savages Meschasibif the father of 
waters; that of Cordilleras, to the lofty mountains, co- 
vered with eternal ice, which border the South Sea, and 
which are denominated by the Peruvians, in tlie royal 
language of the incas, RitisiyUf ridge of snow ; with an 
infinite number of the same description. They have 
robbed the works of nature of their characters and nations 
of tlieir monuments. When you read these ancient names 
and their explanations in Garcilasso de la Vega, in 
Thomas Gage and the early voyagers, you imprint upon 
your mind, with a few simple words, the scenery and the 
history of every country ; without taking into considered 
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ticn the respect attached to their aotiquity, that renden 
the places of which they speak still more venerable. Tlie 
Chinese with the exception of those who traffic with the 
Europeans, are ignorant that their coimtiy is called China. 
By them it is denominated Ckium-hoOf the kingdom in 
the middle. They change its name as often as the fkml- 
lies of their sovereigns become extinct. A new dynasty 
gives it a name; such is the decree of the laws, enacted to 
teach kings, that the fate of their people is dependent on 
them like that of their own families. The Europeans 
have destroyed every kind of conveniency. They conti- 
nually endure the punishment of this injustice, as they 
likewise suffer for many others ; for as they obstinately 
persist iu giving what names they please to the countries 
they conquer and to tiiose in which they settle, it often 
happens that you see the sam^ countries in Dutch, English, 
Portuguese, Spanish or French maps or narratives, witiiout 
recognizing them. Even their longitude is changed, every 
nation now reckoning from its capitaL 

Botanists involve us in still greater perplexities. I have 
mentioned the perpetual variations of their dictionaries, 
but their method is not less Guilty To distinguish plants 
they have invented complicated characters, which, though 
borrowed from every part of the vegetable kingdom, fre- 
quently deceive them ; but they have never attempted to 
express their general character, by which they would be 
at once recognized by the ignorant. They require magni- 
fying glasses and scales to class the trees of a forest. To 
see them standing and covered with foliage is not sufficient, 
they want the flowers and often the fructification. Apea^ 
sant recognizes them all in the branches composhig his 
iaggot. To give me an idea of the varieties of germination 
they shew me in vases, a long succession of naked seeds of 
every form, but It is the capsule which preserves them, the 
tufts which wing their flighty and the elastic branches 
vrhich project them to a distance, that it is of importance 
to examine. To explain the character of a flower, they 
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ahew it to me dry, discoloured and expanded in a herbary. 
It is in such a state that 1 should recognize a liiy? Is it 
not on the bank of a stream raising his splendid stem 
above the other plants, and reflecting in tlie water hit 
beautiful calices, whiter than ivory,* that I should admire 
the monarch of the valliest His incomparable whiteness is 
not less brilliant, when dappled as with specks of coral, by 
small scarlet scarabei, of a hemupherical form, and spoU 
ted with black, which almoit always seek an asylum on 
his bosom ? Who can recognize in a dried rose the queen 
of flowers? To be at the same time the object of love 
and of philosophy, she should be seen issuing from the 
cleft of a humid rock, clothed in lier native verdure, waved 
by the breath of Zephyr on her prickly stem, bathed in 
the tears of Aurora, and by her imiliancy and her perfumes 
inviting the hand ol the lover. SoneUmes a "canthant. 
alighting on her con^la, heightens the carmine with its 
emerald green ; it is then that this flower seems to tell us, 
thaty like pleasure, whose emblem she is both by her 
charms and the ^cnrtness of her duration, she carries dan- 
ger around her and repentance in her bosom. 

Naturalists remove us stiU (artlier from Nature, when 
I hey endeavour to explain, by uniform laws and the sim* 
pie action of the air, of water and of heat, the development 
of so many plants that grow on the same dunghill, of such 
different colors, forms, tastes and perfumes. If they 
attempt to decompose their principles, poison and food 

* Xccording to boUumts the lily has no caltx« bat only a iiolyp»> 
talous corolla. The flowers are denominated corallae and the cops 
or cases of the flowers calices. Calix in Greek and Latin signifies a 
cup, and corolla a little crown. Now an infinite namber of flowers, 
as the craciform, the papiUons, the long^necked flowers, and a 
moltitode of others, are neither shaped like a crown, nor are their 
cases in the fignre of a calix. I may venture to affirm that if hota^. 
nists had given the simple name of case or cover to the parts of the 
flower which inrotect the blossom, -they woald have been led to 
more, than one carious discovery. This improprietjr in the elemen- i 
tary terms of the sciences is the first contortion given to human / 
reason, and oonducts it from the very ontset far from the patbs o' 
nature. 
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present in their furnaces the same results. Thus Natore 
mocks their art as well as their theory. The single plant 
of wheat, which has been left to the management of the 
illiterate is employed for an infinite number of purposes, 
while multitudes of vegetables have remained useless in 
the laboratories of men of science. I recollect having for- 
merly seen long dissertations on the method of employing 
horse-chesnuts as food for cattle. Every academy in 
Europe has furnished at least one, and the result of all 
their investigations was, that the horw-chesnut is of no 
use, unless prepared at a great expence, and that it can be 
employed only for making wax candles and hair powder. 
I was astonished, not that naturalists were ignorant of its 
use, and that they had studied only the interests of luxury, 
but that Nature had produced a fruit unfit even for ani- 
mals. From this ignorance, I was at length drawn by the 
beasts themselves. Walking one day, in the Bois de 
Boulogne, with a horse-chesnut in my hand, I observed a 
goat browzing. I approached and amused myself with 
caressing her. No sooner did she perceive the chesnut 
between my fingers, than she seized and instantly 
devoured it. The child who tended her told me, that all 
goats fed upon that fruit, which caused them to have a 
great quantity of milk. At some distance, I observed in 
the alley of chesnut-trees, which leads to the castle of 
Madrid, a number of cows solely engaged in seeking 
horse-chesnuts, which they ate with great avidity, without 
the addition of wash or brine. Thus our scientific 
methods conceal from us natural truths, known even to 
simple cow-herds. 

What a spectacle is presented by the collections of 
animals in our cabinets. In vain the art of our Daubeu- 
tons restores to them an appearance of life ; in spite of all 
the industry employed to preserve their forms, their stiff 
and motionless attitude, their fixed and languid eyes, their 
bristling air announce that they have been pierced by the 
shafts of death. There beauty itself inspires horror, while 
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the plainest olDJects are pleaug ia the place which Natora 
has assigned them. I have more than once beheld in the 
islands, with delight, the crabs on the beach endeavouring 
to penetrate a large cocoaniat with their claws; or a 
shaggy monkey balancing himself at the top of a tree, at 
the eKtremity of a liane covered with pods and with briU 
liaiit flowers. Our books on nature are a mere romance 
and 6uT cabinets nothing but a tomb. How have our 
speculatioLS and our customs degraded her ! Our treatises 
on agriculture shew us in the fields of Ceres, only sacks of 
com; in the favorite meads of the nymphs, nothing but 
hay-stacksy and in the majestic forests only piles of wood 
and faggots. What injury have not pride and avarice 
done her ; How many charming hills have been degraded 
by our laws! How many majestic rivers are reduced to 
slavery by imposts ! The history of mankind has been 
disfigured in a very different manner. If we except the 
interest with which religion and humanity have inspired 
some good men, the other historians have been guided by a 
thousand passions. The politician represents them as 
divided into noble or commoners, papists or Huguenots, 
soldiers or slaves; the moralist into misers^ hypocrites, 
ambitious men or debauchees; the tragic poet, into tyrants 
and oppressed: the comic, into buffoons and eccentric 
characters ; the physician into the pituitous, phlegmatic 
and bilious. All exhibit subjects of disgust, hatred, and 
contempt ; all have dissected man and shews us nothing 
but his carcase. Thus the most dignified object of the 
oreation has, like tlie rest of nature* been degraded by our 
science. 

I do not, however, assert, that from these partial methods 
uo useful discovei^ has resulted; but all these circles with 
which we circumscribe the supreme power, instead of 
assigning limits to it, only demonstrate those of our genius. 
We accustom ourselves to inclose in them all our ideas^ and 
incredulously to reject all that cannot be brought witliln 
their compass. We resemble the Sicilian tyrant wh<» 
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extended every fMMMDger on hk bed of iron; be ttretdied 
by force, the limbs of thoK wbo were aborter than his 
bed, and cot off the legs of Mich as were kmger. It is 
thus we apply all the opentions of Natnre to oar pitifiil 
methods, in order to redooe the whole to one common 
standard. Harried away mysdf, by the spirit of the a^e 
in which I live, I gave at the end of the journal of my 
Toyage to the Isle of France, a system of botany, in which 
I pretended to explain the expansion of plants, as our na- 
turalists explain that of madrepores, from the mechanism 
of the small animals which constitute them. I quote this 
work, though I composed it merely as an amosement, to 
prove how easy it is to support a false principle by true 
observations ; for having communicated it to J. J. Rous- 
seau, who was, it is well known, a g^reat proficient in bo- 
tany, he is said to me ; I do not adopt your system ; but 
it would cost me at least six months to refute it ; and even 
then, I could not flatter myself with the certainty of having 
succeeded. Had the decision of this candid gentleman 
been wholly unreserved, it could not have justified my 
libertinism. 

Fiction embellishes the history of man only, it degrades 
that of nature. Nature is herself the source of all that is 
ingenious, amiable, and beautiful. By applying to her 
tlie violence of our imaginary laws, or by extending to all 
her operations, those with which we are acquainted, we 
conceal others, worthy of the highest admiration, with 
which we are totally unacquainted. We add, to the cloud 
with which she veils her divinity, that of our own errors. 
They get into credit by time, by professorships, by books, 
by protectors, by associations, and especially by pensions ; 
whereas no one is paid for searching after truths, which 
have the improvement of mankind for their only object 
We carry with us, into researches so independent and so 
sublime, the passions of the college and of tlie world, in- 
tolerance and envy. Those who enter first on the career 
oblige those who come after UiAm to walk in their foot- 
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ilep«, or to gi^ it up ; as if Nature were their patrimonyt 
or, as if the study of Nature were on exclusive trade, that 
did not admit of every one's participation* What trouble 
did it cost to eradicate ih France, the metaphysics of Ari»^ 
totle, which had become a species of religion ? The pliilo 
sophy of Descartes, which supplanted it, might have sub- 
sisted to this day, had its revenues been as ample. Tlial 
of Newton, with it*s attractions, is not more solidly esta 
blished^ I have an unbounded respect for the memory of 
these great men, whose very deviations have assisted us, 
I'n opening great highways liirough the vast empire of Na> 
ture ; but, on more occasions than one, I shall combat 
their principles, and especially, the general applications 
which have been made of them, in the full persuasion that 
if 1 renounce their systems, 1 promote their intentions. It 
was the study of their whole life to raise men towards the 
Deity, by their sublime discoveries, without suspecting, 
that the laws which they were establishing in physics, 
might, one day, serve to subvert those of morality. In 
order to form a right judgment of the magnificent spec • 
tacle of Nature, we must suffer every object to remain in 
its place, and remain ourselves in that which she has 
assigned to us. It is from a regard to our happiness, that 
she has concealed from us the laws of her Omnipotence. 
How is it possible for a being so feeble as man, to embrace 
infinite space ? But she has brought within our grasp 
what it is at once useful and delightful to know ; namely, 
the emanations from her beneficence. In the view of 
uniting mankind, by a reciprocal communication of 
knowledge, she has given to each of us, in particular, 
ignorance, treasuring up Science in a common stock, to 
render us necessary and interesting to each other. The 
Earth is covered over with vegetables and animals, f lie 
simple vocabulary of which no Scholar, no Academy, no 
one Nation, will ever be able perfectly to acquire ; but it 
is to be presumed, that the human rare is acquainted with 
all their properties. In vain do enlightened Nations 
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boaBty that they are the grest repositoriei €f ftU the AiU 
and Sciences. It U to Savage^ to men utteriy nnknowii, 
that we are indebted for the fint obaermtioos which are 
the source of all Scieooe. It is neither to the polished 
Greeks nor Romans, but to Natious which we denomiiiatft 
barbarous, that we owe the use of simples, of bread, of 
wiue, of domestic animals^ of cloths, of dye-stu£E>, of metals 
and of every thing most useful, and most agreeable, for 
human life. 

Modern Europe glories in her disooyeries; but the 
invention of the art of Printing, one of the ftirest titles to 
immortality, is to be ascribed to a person so obscure, thai 
several cities of Holland, of Germany, nay, of China, hav 
claimed the discovery as thdr own. Galileo would never 
have calculated the gravity of air, bat for the observatiou 
of a fouutain-player, who remarked that water oimld rise 
only up to thirty-two feet in the tubes of a forcing engine. 
Newton had never read the starry heayena^ unless a spec- 
tacle maker's children, in Zealand, had, at play, with the 
lenses in their &ther*s shop, suggested the 6rst idea of the 
telescopic cylinder. Our artillery would never have sub- 
jugated the New World, but for the accidental discovery 
of gun-powder by a lazy monk; and whatever glory Spain 
may pretend to derive from the discovery of that vast 
Continent^ the savages of Asia had planted Empires there 
long before the arrival of Christopher Columbus. What 
must have become of that great man himself if the good 
and simple inhabitants whom he found in the country had 
not supplied him with provisions? Let Academies, then, 
accumulate mi^hinea, systems, books, elogiums : the chief 
praise of all is due to the ignorant, who furnished tlie 
first materials. Advancing no higher claim, I presume to 
contribute my humble of&ring. It is the fruit of many 
years of application, which, amidst storms long and severe, 
stole away in these calm researches, like a smgle day of 
serenity. I earnestly wished, if it should not be permitted 
me to reach a boundary, at which to stop, to communicate 
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to othcm, at least, the pleasure which I had enjoyed on my 
^nray. I have conveyed my observations in the best style 
of which I am capable ; frequently stepping aaide to the 
right- haod and to the left, as the subject carried me; 
sometimes abandoning myself to a multitude of projects, 
which the infinite intelligence of Nature inspires ; some- 
times dwelling with complacency on happier seasons and \ 
situations, which are never more to return; sometimes • 
plunging into futurity, panting after a more fortunate state j 
of being, of which the goodness of Heaven affords us now i 
and then a glimpse, through the daric clouds of this wretch- ' 
ed life. Descriptions, conjectures, perceptions, views, ob- ' 
Jecdons, doubts, nfty« my very ignorances, I have heaped 
all on one pile ; and I have given to these ruins the name 
of studies, as a paintef^Soesto the studies of a great original, 
to which he was unable to give a finishing. Amidst this ^ 
disorder, it was necessary, however, to adopt somethmg 
like method, without which, the confusion of the matter 
must have still more increased the insufficiency of the 
author. I have followed the most simple. First I en 
deavour to refute the objectlQiis raised against a Providence; 
I, then, proceed to examine into the existence of certain 
sentiments, which are common to all men, and wliich con- 
strain us to acknowledge, in all the works of Nature, the 
laws of her wisdom and goodness; and. Anally, I make 
application of these laws to the globe, to plants, to animals, 
and to man. 

Such from the outset, is the manner in which I propose 
to direct my course. If, in the rapki sketch I am going to 
l»resent of it, the reader should l>e disgusted with its dryness, 
i must entreat him to reflect, that the same complaint must 
lie against all abridgmenls ; that, in return, I spare him 
the fatigue of a preface; and that Pliny, who had a much 
better head than mine, has not hesfta^bed to make up the 
first book of bis Natural History, of the bare titles of the 
chapters which compose it I said, tlien,'to myself: in the 
first part of my work* I will display the blessings bestow- 
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ed bj Natare^ on the age io which we live ; and the ub- 
jections which have been started in it, against the PrcMri- 
dence of it's anthor. I wiD conceal no one of these that 
I know of; and in order to give them greater force, I 
will exhibit them in their combination. 1 will employ, 
in refuting them, not metaphysical reasonings, like those 
of which the objections consist, and which never brought 
any dispute to a termination^ but the focts themselves of 
Nature, which admit of no reply. Witli these same fiicts; 
I will raises in my turn, difficulties which militate against 
the principles of human science, and which have tieeii 
deemed infallible. I will from thence proceed to infer the 
feebleness of our reason ; I will enquire whether there be 
univerml truths, and what we are to undentand by order, 
beauty, correspondency, harmony, pleasure, happiness, and 
their contraries; and finally what an oi^;anized body is.. 
From this examination of our faculties^ and of the effects 
of Nature, will result the evidence of many physical laws, 
constantly directed to one single end, and that of a moral 
law, which affects man alone, and the sentiment of which 
has been universal, in all ages, and among all nations^ 
These are necessary preliminaries. Before we attempt to 
rear the fabric, the ground must be cleared and the foun- 
dation laid. 

In the second part, I shall make application of these 
laws to the Globe ; I shall examine its form, its extent, 
the division of its hemispheres, and as it is composed, 
like every other organized work of Nature, of parts simi- 
lar, and of parts contrary. I shall consider, successively, 
its different elements, and the manner of their adaptation 
to each other, the fire to air, the air to water, the water 
to the earth. This order establishes among them a real 
subordination, of which the sun is the principal agent. 
But he is not the only mover in nature, and still less the 
Sovereign Disposer. His uniform action on the elements 
would, at last, separate or confound them. Other lawk 
counterbalance hisp and maintain the general harmony* I 
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shall point out tlie admirable rariety of his course^ the 
effects of his heat and light, and the wonderful manner in 
which they are weakened or multiplied in the Heavens, 
in the inverse ratio of latitudes and seasons. I shall speak 
of the great reverberations of Heaven, of the moon, of the 
aurora iore«/tt, of the stars, and of the mysteries of night, 
only so far as the human eye u permitted to perceive them, 
and the heart to feel their impression. I shall speak, likewise 
of the nature of fire, not to explain it, but to evince our 
profound ignorance of the subject This element, which 
renders all things else perceptible, itself eludes our most 
eager researches. We shall demonstrate, that there is 
neither animal, nor plant, nor even fossil, capable of sub- 
sisting any length of time in it. It is the only being which 
increases its bulk by communicating itself. It penetrates 
all bodies, without being penetrated by them It is divi- 
sible only in one dimension. It has no gravity. Though 
nothing attracts it to the centre of the earth, it is dififused 
through all the parts of the globe. Its nature di£fen from 
that of all other bodies. Its destructive and indefinable 
character seems to fiivour the opinion of Newton, who 
considered it only as a motion connnunicated to matter, 
and thereby reduced the number of elements to three. 
However, as it is one of the four general principles of life, 
in every living creature; as we often discover it, in othent, 
m a dormant state, and as there is no one, as we shall see, 
but what has organs, or parts, disposed to weaken, or to 
multiply these efifects, we must acknowledge it not only to 
be an element, but Nature's primary agent. From the fire 
I shall pass to the air. I shall examine the quahty which 
it has of expanding and contracting, of heating and cooling; 
and the effects of that vast stratum of frozen air which 
surrounds our globe, about a league above the surface, and 
of which hardly any one of the phenomena has hitherto 
been explained. 

I sliall, next, consider the effects of water : in what 
manner heat evaporates, and cold fixes it ; its different ex- 

J 2 



28 STUDIES OF NATURE. 

■teoccs; of volaitiiitf m the ar, m doadi^ w dew, and in 
nin ; of fluidity ob the eutli, ia rivcn^ and ia mis ; of 
iolidity at the pok% aad oa kftj awantaJM, ia now and 
ice. I iliall eoqyircw bow tke warn, whidi are the great 
naerroin of this c l fwifat, are dirtributed, with relatioB to 
the fuo ; bow tbey reedTO frooi bia^ tbnogb tbe oMdia- 
tioo of tbe air, a part of tbeir BM>veBieBta ; ia wbat bmu- 
aer tbey coBtiauJly renew tbeir watcn^ by dmuw of the 
ice accomolated at tbe poka ; tbe aaaaal or periodical 
foMOD ci wbicb, Biafntaiaa tbeir flos aad reflax ai ooa- 
ituitijt at tbe fiMMB of tbe kxa oa tbe toBHait of bigk 
BKNiataiiis renewa and iupplieiy tbe watefa of great rivers. 
I shall beace deduce tbe pbeoooieaa of tbe tidei, of tbe 
BKMifooosia tbe ladian Oceaa» aad of the principal carreiils 
of tbe vast watery elemeat. I dadl, afterwards, hazard 
my coDJectares lespectiag tbe quaatity of water which 
•nrtonnds the earth, intbetbreestatesofTohUility, fluid- 
ity, aad solidity; and shall examioe whether it is possible^ 
that, on being all redoced to a state of fluidity, they slumld 
entirely cover tbe globe. I shall consider in what mau- 
ner all the parts of the eartb» that is tbe dry land, are dis- 
tributed with relation to tbe sun ; so that there should be 
no cavity or valley, nor elevation of rocky mountain, but 
wbat must be, at some season of the year, exposed to his 
rayi^ and disposed at the same time, in the most perfectly 
adapted order, to multiply^ or to miti||pte, his heat, by its 
form, or even by its coUmr. I will demonstrate that, not- 
witljstanding tbe apparent irregularity of the different 
parts of this globe, they are opposed, with so much liar- 
mony, to the diffbreut currents of air, that there is no one 
but what is, by turns, ventilated by winds, hot, cold, dry, 
and humid ; tlmt the cold winds blow most constantly into 
warm countries, and warm winds into cold countries; 
that these countries, in their turn, re-act on the air; so 
that the cause of the winds is not to be sought, according 
to the received opinion, in the places whence they proceed, 
but in those which they vis*^ I shall, after that, speak of 



( 



STUDIES OF NATURE. 29 

the direction of mountains, of their declivities and of their 
aspects, with relation to the lakes and seas, whose emana* 
tions their different ridges are all adapted to receive ; of 
the matter which attracts (hem, and fixes round their 
peaks, rising like so many electric needles. 

Finally, I shall examine, for what reason Nature has 
divided the Globe into two Hemispheres; what means 
she employs to accelerate, or retard, the course of rivers, 
and to protect their mouths against the movements and 
currents of the Ocean. I shall treat of banks, of shallows, 
of rocks, of isles, whether in seas or rivers; and I shall 
prove, I am confident to say, to a demonstration, that 
these parcels detached from the Continent, are no more 
ruinous fragments, violently separated from them, than 
bays, gii]6, and inland-seas, are violent irruptions of the 
Ocean. I shall terminate this part, by indicating the 
principal agents, employed by Nature, in repairing her 
works: how she makes use of fire to purify, in the form 
of thunder, the air, so frequently loaded with mephilic 
vapours during the violent heats of Summer; and the 
waters of great lakes and seas, by the volcanos which she 
has placed in their neighbourhood, at the extremity of 
their currents, and which she has multiplied in warm 
countries; how she cleanses the basons of these very 
waters, which, in the course of. a few ages, would be 
choked up by the accumulated spoils of the Earth, by 
means of tempests and hurricanes, which agitate them to 
the very foundation, and cover their banks with the wreck; 
and how, after having restored these wrecks to their first 
elements, by fires in the air, by volcanos, and the perpe- 
tual motion of the waves, which reduces them to sand, 
and to an impalpable powder on the shore of the sea, she 
repairs, by means of winds and attractions, the incessant 
diminution of the mountains, occasioned by the rains and 
torrents. I shall demonstrate, in a word, that, notwith- 
standing the enormous masses of the mountains, the 
profundity of the valHes, the tempestuous Oceans, and 
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tefliperaliiiei tbe molt opponte, wbidi enter into tiie 
conipoiition of tbif Globe* tbe commnnkaition of all it» 
parts bw been rendered eeiy to a being ao amall, and'ao 
feeble, as Man, and is poanble only to bim. Tbia laal 
view will faniiab me witb some canons coDJectuiea rea- 
pecting tbe earliest voyages undertaken by Mankind. 

I flatter myself tbat I bave said enoogb to sbew, in this 
ample prospectus, tbat tbe same intelUgence, wboae pro- 
ductions we so jnstly admire in plants and animab^ pre- 
ndes equally in tbe edifice wbicb we inbabit. Tbe Earth 
bas^ bitberto^ been considered as only in a staife of ruin ; and 
it IS this prgudice which renders tbe study of Geography 
so insipid; but I venture to affirm that, after perusing my 
trivial observations, the course of a rivule^ on a map, wiU 
appear more s^eeabie than the port of a {daot in a Bota- 
nist's herbal, and the topography of a place, as interesting 
as its landscape. 

In the third part of this work, I will shew how the/ 
different parts of plants are disposed in correspondence 
with the Elements, in such a manner that, far from being 
a necessary production of theira, as some Philosophers 
pretend, they are, on the contrary, almost always in oppo- 
sition to their action. I shall refer, therefore, their flowers 
to the Sun ; the tickneas of their barks, the scurf which 
covers their buds, the hair, the down, the resinous sub- 
stances with which they are clothed, to the absence of 
solar heat; the pliancy, or stiffness, of their staons, to the 
different impulsions of the air; their leaves, to the waters 
of Heaven : finally, their roots, to sand/i^ to mires, to rocks, 
by their fibres, their pivots, and their long cordage. This 
last relation of plants to the Earth is, if I may judge, the 
most important of all, though the least observed, for there 
is not a single one, but what is attached to it, whether it ■ 
floats in water, or balances itself in the air; no one but 
derives part, at leasts of its nutriment from thence, and, 
in its turn re-acts on the Earth, by the shade which con- 
tributes to its freshness, by the oflal which fertilizes it, 
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and by the roots which bind its different strata, I shah 
adhere, however* to the exterior characters by which 
Nature seems to divide them into different genera. 
Their principal character, it is very difficult to determine, 
not only because the simplest plant unites a very great 
variety of relations to all the Elements, but because Na- 
ture does not place the character of her works, in any one 
of the parts, bat in their combination. We shall seek that 
of each plant, therefore, in its grain, which, as being the 
principle, must unite every thing proper for its expansion, 
and determine, at least, the Element ih which it must 
grow. Those, accordingly, which have grains extremely 
volatile, or furnished with tufts of down, pinions, sails, &c. 
shall be r^rred to the air. They grow, in fact^ in places 
exposed to the wind, as most part of the gramineous, of 
the thistle tribe, &c. Those which have fins, floaters, 
and other instruments of swimming, shall be assigned to 
the water; not only such as the fucus, the alga, and other 
sea-plants, but the cocoa-tree, the walnut, the almond, 
and other vegetables which affect the waters edge. Those, 
finally, which, by their roundness, and other varieties of 
form, are adapted for rolling, springing, catching, &g. and 
are susceptible of various other movements, i^all be allotted 
to the Earth, properly so called. This reference of plants 
to Geography, presents to us, at once, a great general 
order of easy comprehension, and a multitude ofsubdiviMous, 
which we may run over, very agreeably, in detail. First, 
their genera divide themselves, like those of animals, into 
aerial, aquatic, and terrestrial. Then, their classes are 
subdivided relatively to the Zones, and to the degrees of 
latitude of each Zone; such are, to the South, the class of 
palms, and, to the North, that of firs; and their species to 
ihe territory of that Zone, according as it is champaign, 
mountainous, rocky, marshy. Sec, Accordingly, in the 
class of palms, the cocoa-tree of the sea-shore, the latanier 
on the strand, the date of the rocks, the palmist of the 
mountains, and so on, crown the various sites of the torrid 
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Zone; whereas in that of firs, the ptne, the spruce, the 
larch, the cedar, &c. divide among themselves the empire 
of the NoKh. This order, by putting every vegetable in 
its natural place, furnishes us, besides, with the means of 
tracing the use of all its parts; and, I am bold enough to 
affirm, of tracing the reasons which have determined Na- 
ture to vary their form, and to create so many species of 
the same genus, and so many varieties of the same species^ 
by discovering to us the admirable correspondency which 
they have, in every latitude, with the Sun, the Winds, the 
Water, and the* Earth, On this plan, we have a glimpse 
of the light which Geography may diffuse over the study 
of Botany ; and of the light with which Botany, in its 
turn, may illuminate Geography; for, supposing we were 
enabled to form botanical charts, in which, by colours and 
signs, should be represented, in each particular country^ 
the reign of each vegetable there produced, by determining 
its centre and limits, we might perceive, at once, the 
fecundity proper to each district. This knowledge would 
supply very ample means of rural economy, as we might 
substitute to the indigenous plants which were there in 
greatest abundance, and most vigorous, such of our domes- 
tic plants as are of the same species, and which would 
there infallibly succeed. Besides, these different classes 
of vegetables would, in their various natural arrangement^ 
indicate the degrees of the humidity, of the driness, of the 
cold, of the heat, and of the elevation of each district, with 
a precision which our barometers, thermometers, and other 
physical apparatus, can never attain. I omit a multitude 
of other relations, productive of pleasure and of utility, 
which would result firom such classification, but which I 
shall endeavour to unfold in their place. 

In the fourtli part, which treats of animals, I shall 
pursue the same track. I shall present, first, their relations 
to the Elements. Beginning with tliat of fire, I shall 
consider tlie relation which they have to the Luminary 
which is the source of it, from tlieir eyes furnished with 
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lids and laahes, to moderate the }uatre of his light ; from 
that state of torpitade, called sleep, into which most of 
I hem fall, when he is no longer above the Horizon; and 
by the colour of their skin» and the thickness of their furs, 
corresponding to (heir distance from him. We shall then 
trace the relations in which they stand to the air, by their 
attitude, their weight, their lightness, and the organs of 
respiration ; to the water, by the various curves of their 
bodies, the unctuosity of their hair and plumage, tlieir 
scales and fins; and, finally, to the Earth, by the form of 
their feet, sometimes forked, or armed with prongs and 
claws, adapted to a hard soil, sometimes broad, or furnished 
with a hide, suited to a yielding soil, and by otlier means 
of progression, which Nature has varied, in proportion to 
the obstacles which are to be surmounted. On the whole 
of this we shall observe, as in the case of plants, that so 
many configurations, so different, far from being, in 
aninials, mechanical efifects of the action of the Elements 
in which they live, are, on the contrary, almost always, 
in the inverse ratio of these very causes. Thus, for 
example, a great many fishes are cased in rough and hard 
shells, in the bosom of the waters; and many animals, tlie 
inhabitants of the rocks, are clothed with soft furs. We 
aliall divide animals, therefore, as we did vegetables, by 
referring their genus to the Elements, their classes to tlia 
Zones, and their species, to the difierent districts of each 
Zone. This arrangement^ at once, puts every animal iu 
its natural place ; but we shall reduce it to a fixedness of 
determination, still more precise, and more interesting, by 
referring the species of animal to that of the plant which 
a particular district produces in greatest abundance. Na^ 
ture herself indicates this order. She has adapted to 
plants, the smelling, tlie mouths, the lips, the tongues, the 
jaws, the teeth, the beaks, the stomach, the chylification, 
the secretions which ensue, in a word, the appetite and 
instinct of animals. It cannot, indeed, be afilrmed with 
truth, that every species of animal lives on one single t 
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ipeaeiofplaiit; bolaBy 
eKpernneoty tkat emckoi 
otfaer, wbeo permitted to 
psrticalariy remarkable^ at the 
0f their young eogaget atteatioo. Tlicii they are deler- 
Buoed io farour of tbat which provides then^ at oiioe» with 
DOtrimeDty litter, and ibelter, in the mort perfect nitaUe* 
nem of their fitoation. Thus the goldlhich affects the 
thiftle, and lienoe, in the French langoige. derives hia 
name from that of the phuit\ because he finds a rsmpait 
in its prickly leaves^ food in its seeds, and materiab for his 
nert in its down. The bird-fly of Florida, for similar 
reasons, prefers the biguonia : this is a creeping plant; 
which finds its way to the tops of the highest trees, and 
Arequently covers the whole trunk. He boiids his nest in 
one oi its leaves, whidi he rolls into the form of a comet; 
he finds his food in its red flowers, resembling those of the 
foxglove, the nectareous glands of which he licks; he 
plunges hb little body into them, which appeari in the 
heart of the flower, like an emerald set in coral ; and he 
gets in, somethnes, so far, that he suffers himself to be 
surprized there; and canght. In the nests of animals, 
then, we sliall look for their character, as we sought that 
of plants in their grainik It is from these we shall be 
enabled to determine the Element in which they most live; 
the proper site of their habitation, the aliment best adapted 
to their constitution, and the first lessons of industry, of 
love, or of ferocity, which they receive from their parents. 
The plan of their life is contained in their cradles. How- 
ever, strange these indications may appear, they are those 
of Nature, who seems to tell us, that we may distinguish 
the character of her children, like her own, in the fruits 
of love, and in the care which they take of their posterity. 
She, frequently, lodges under the same roof, the vegetable 
and animal life, and unites the destiny of the one to that 
cf the other. We see them bursting together from the 

• 

• In French, goldfinch is ehardonnergt, and thistle ehardmu 
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cmilar progression. At the same instant of time they 
present, if I may be allowed the expression, the same 
metamorphoses. While the plant is unfolding, in succes- 
sion, its germs, its buds, its flowers, its fruits, the insect is 
displaying, successively, on one of its leaves, the ^g, the 
worrn^ the nymph, the butterfly, which contains, like iti 
parents^ the seeds of its posterity, with those of the plant 
which nourished it. It is thus that fable, far less marvel- 
lous than Nature, inclosed the life of the Dryad within 
the bark of the oak. These relations are so striking, in 
insects, that naturalists themselves, notwithstanding their 
prodigious number of isolated, and indeterminable classes, 
have characterized some of them by the name of the plant 
on which they live; such are the caterpillar of the titby- 
male, and the silk- worm of the mulberry. But I do not 
believe there is a single animal which deviates from this 
plan, not even excepting the carnivorous. Though the 
JvAs of these last appears to be, in some measure, ingrafted 
on that of the living species, there is not one among them» 
but what makes use of some species of vegetable. This is 
(Observable, not only in dogs, which feed on the grass that 
bears their name, and in wolves, foxes, birds of prey, which 
eat the plants denominated from tlie names of the respec- 
tive animals, but even in the fishes of the sea, which are 
eutire strangers to our element. They are attracted, at 
first, to the banks, by insects, whose spoils they collect 
which ^tablishes between them and vegetables, interme- 
diate relations; afterwards by the plants themselves, for 
most of them come to spawn on our coasts^ only when 
certain plants are in flower, or in fruit If these happen 
to be destroyed, the fishes visit us no longer. Dennis, 
governor of Canada relates in his Natural History of North 
America,* that the cod, which had been accustomed to 
frequent, in great numbers, the shores of the island of 
Miscou* disappeared in 1669, because the preceding year 
its forests had been destroyed by a confkigration. H0 

^« Vol. !!• Chap. xxU. p. 80O. 
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remarks that tlie nine cause had produced the sane effect 
io several other places. Though he ascribes the flight of 
these fish to the particular effects of the fire* and though 
he is in other respects a very intelligeut writer, yet we. 
shall prove by other curious observation* that it was 
occasioned by the destruction of tiie vegetable which 
attracted them to the shore. Thus every thing in Natore 
forms a link of the same chain. The Fattn% the Dryads, 
snd the Nereids give each other their hands. What a 
charming spectacle would a botanical zoology present! 
What unknown harmonies wouUI be reflected by a plant 
on its animal, and by an animal on its plant. How many 
picturesque beauties would then unfold themselves! How 
many useful' relations of every kind would thence result 
for our pleasures and our wants ! A new plant in our 
fields would be sufficieut to attract new birds to our grove% 
and unknown fishes to the mouths of our rivers. Might 
we not even increase the family of our domestic animalib 
by peopling the vicinity of the glaciers on the lofty moun- 
tains of Dauphine and Auvergne, with herds of rein-deer, 
so useful iii the north of Europe, or with the lamas of 
Peru, which love to reude at the foot of the snows of the 
Andes, and are clothed by Nature with the finest wool? 
We have often attempted, indeed, to rear foreign animals 
in our parks, taking care to chose the species whose cli- 
mate approached the nearest to our own ; but they soon 
perished, because we forgot to transplant with them their 
peculiar vegetable. They were observed to be constantly 
restless, to hang their heads, to scratch upon the earth, as 
if demanding with sighs the food they had lost. An herb 
would have been sufficient to restore them to tranquillity, 
by reminding them of the tastes of early life, of the winds 
tliat were familiar to them, and of the delightful shades of 
their country :^ less unhappy, however, than men, wlm 
nevercease to regret till they cease entirely to remember. 
In th^ fi/th part we shall treat of man. Every work 
oil Nature has hitherto exhibited to us only individual 



STUDIES OF NATURE. 37 

relaAiQiis; ta ua maa will present unlvenal relations. We 
shall first examine those which he has with the elements. 
Be|Sii»ning with that of light anfl &te, we shall observe, 
that his eyes are not turned towards heavens* as poets and 
even philosophers have asserted, but towards the horizon ; 
so that he ^eholdi, at the same time, the skies that givs 
him light, and the earth on which he dwells. His rays Ot 
visioB endbrace nearly half of the celestial hemisphere and 
of the plain on which he walks; their powers extend 
from the grain of tlie sand beneath his feet, to the star 
which glistens over his head at a distance that cannot be 
assigned. He alone can enjoy both the day and the night, 
and can live either in the torrid or the frigid zone. If 
some animals partake with him of these advantagei^ it is 
only through his care and under his protectioo; he is 
himself indebted for them to the element of fire, of which 
he alone is the manter. Some writers have asserted, that 
animals could make use of it, and that the monkies of 
America kept up the fires kindled by travellers in the fo- 
rests* It is certain that they take delight in the heat of 
a fire^ and that they approach to warm themselves at it 
when they perceive no parson at hand. But, as they are 
sensible of its utility, why have they not preserved its use f 
Though the manner of keeping up a fire, by laying wood 
upon it, is so simple, yet none of them was ever suscep- 
tible of that degree of sagacity. The dog, possessing intel- 
ligence far superior to that of the monkey, witnessing daily 
the effects of fire, accustomed in our kitchens to live only on 
drest meat, would never think, were it to be given to him 
raw, of laying it upon the coals to broil. However slight 
this barrier which separates the man from the brute may 
appear, it is insurmountable to animals. This is a kind 
dispensation of Providence for the general security ; for 
how many unforeseen and destructive conflagrations would 
occur, were fire at their disposal. The Almighty has 
entrusted the first agent of Nature only to that being who 
is alone capable of employing it m a rational manuei 

E 



38 STUDIES OF NATURE. 

While some hutoriani ascribe the use of it to beMta, othen 
refuse it to men. Many nations, say they, were stnmgers 
to fire, before the anriyal of Earopeans in their country^ 
As a proof, they mention the inhabitants of the Marian 
islands, otherwise called the ishmd of thieres^ one of tiie 
opprobrious epithets so freqoentiy employed by our nayf. 
gators ; but this assertion rests on mere siq^position. They 
ground it only on the Tery natural astonishment expressed 
by those islanders, when they beheld their Tillages set on 
fire by the Spaniards^* whom they had kindly received; 
and at the same time they contradict themselTes, when 
they relate that these people had canoes covered with 
bitumen. Hence it is natural to suppose that savages, 
who were unacquainted with iron, must have employed 
fire to hollow, or at least to caulk their little vessels. It 
is added, that they lived on rice, the preparation of which, 
in any way whatever, necessarily requires the use of fire. 
This element is every where necessary lor the existence 
of man, even in the hottest climates. It is only with fire 
that he can m the night keep the beasts from his habi- 
talion ; that he can drive away the insects eager after his 
blood; that he can clear the earth of the trees and her- 
bage which cover it, and whose stems and trunks would 
prevent every kind of cultivation, were any other method 
of destroying them to be adopted. Finally, with fire, he 
in every country prepares his food, fuses metals, vitrifies 
rocks, hardens clay, tempers iron, and gives to all the 
productions of the earth the forms and the combinations 
suitable to his wants. 

The utility he derives from the air is not less extensive. 
There are few animals capable, like him, of respiring it on 
the level of the sea, and on the summits of the highest 
mountains. He is the only being that gives to it all the 
modulations of which it is susceptible. With his voice 

* See the account of their discovery by Magellan, in the History 
of the Marian Islands by Le Gobien, vol. ii. p. 4i, and the History 
of the West Indies by Herrera, vol. iii. p. 10, and 712. 
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alone, he imitates the hissing, the screaming, and the sing- 
ing of all the animals ; and none besides him possesses 
the gift of speech. Sometimes he imparts sensibility to 
the air; he causes it to sigh in the pipe, to groan in the 
ilute, to threaten in the trumpet, and to animate at plea- 
sure, with his passions, brass, wood, and reeds; sometimes 
he makes it his slave ; he compels it to grind, to stamp, 
and to move, for his advantage, a multitude of machines; 
he yokes it to his chariot, and obliges him to convey him 
over the waves of the very ocean. 

Thdt element in which most of the inhabitants of the 
earth are incapable of living, and which separates their 
dififerent classes by a barrier more difficult to overleap 
than the climates, affords to man alone the most easy of 
communication. He swims, he dives in it; he there 
pursues the marine monsters into their abysses, he pierces 
the whale even under the ice, and lands on all its islands 
to establish his empire. 

But he had no occasion for the power which he exer- 
cises over the air and the waters, to render his empire 
universal. He needed only to have remained on the earth 
where he was born. Nature has placed his throne on his 
cradle. All that has life repairs thither to pay him ho- 
mage. There is not a vegetable which does not there fix 
its roots, not a bird which does not there construct its 
nest, not a fish which does not come thither to deposit its 
spawn. He is the only being who, notwithstanding the 
irregularity that appears on the surface of his domain, is 
so formed, as to be able to traverse all its parts. It is a 
fact truly ^admirable, that an equilibrium so perfect, so 
difficult to be preserved, and so contrary to the laws of 
mechanism, is establishad l)etween all his members that no 
sculptor can make a statue in imitation of man, larger and 
heavier at the top than at the boltom, which can support 
itself erect and immoveable on a base as small as his feet. 
U would be overthrown by the firet blast of wind. How 
difficult would it then be, to make it move like man him 

b2 
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■elf! There are so aoionli whoie bodies are soicepftibie 
of lo maoy diflfereot noreneoti, and an I inclined to 
belieTe, that he unitei in his penon all those of which 
they are capable^ for he can bend, kneel, creep, glide* 
swim, aMiime the figure of a bow, a wheel, a ball, he can 
run, walk, leap^ aacend, descend, mount; in a word, he is 
equally fit for climbing to the summit of the rock, for 
walking on the surface of snow, for traveriing rivers and 
forests, for gathering the moss of the fountain and the 
fruit of the palm-tree, for tending the bee and taming the 
elephant. 

In addition to these advantages. Nature has collected iu 
his person all the colors and forms most agreeable by their 
harmonies and by their contrasts. These she has accom- 
panied with movementi the most majestic and the most 
pleasing. It was only by the attentive observation of the 
latter, that Virgil was enabled to finish by a masterly 
stroke, the portrait of Venus, converang in disguise, with 
j£nea8, who did not know her notwithstanding her beauty, 
but recognised her by her air— •Fer« ineeMSu putnit dea-^ 
Her gait betrayed the goddess. The Author of Nature 
has combined in man every species of beauty; he haa 
formed of them such a wonderfiil assemblage^ that the ani- 
mals, in their natural state, are filled at the sight of him, 
either vrith love or with terror; which we shall prove by 
more than one curious observation. Thus those words, 
which in the first days of the world, gave him the empire 
over it, still remains iu force: '* And the fear of you and 
the dread of you shall be upon every beast of the earth, 
and upon every fowl a^ the air, upon all that moveth upon 
the earth, and upon all the fishes of the sea: into your 
bauds are they delivered.** 

As he is the only being that has at his disposal fire, 
which is the principle of life, so he is likewise the only 
one that cultivates the earth by which life is supported. 
For all frug^verous animals ag^culture is as necessary for 
him; this most of them experience, but yet none exercise 
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it. The ox would never have the sagacity to sow the 
seed which he treads on the barn-floor, nor the mon- 
key the maize of the fields whicU he plunders. Writers 
give themselves great trouble to seek afar off the relations 
which beasts may have with man, in order to place them 
on a level with him, but they conceal those trivia] differ- 
ences under their eyes which form an immeasurable interval 
between them and us, and which are the more wonderful, 
tlie more easy they appear to be surmounted. Each of 
them is confined witliin a small circle of vegetables, and 
whatever may be its wants, its industry extends no farther 
tiian its instinct. The intelligence of man alone equals 
that of nature. He not only follows her plans, but even 
deviates from them, and substitutes others in their stead. 
He covers with vineyards and waving grain, situations 
destined for forests. He says to the pine of Virginia and 
to the Indian chesnut: " Ye shall grow in Europe." 
Nature assists his labors, and seems, by her complaisance, 
to invite him to give her laws. It is for him that she has 
covered the earth with plants, and though their species 
we infinitely numerous, there is not one that he does not 
convert to his use. She has, in the first place, selected 
some from each class, to supply him with food and to be 
subservient to his pleasures, wherever he iliould be inclined 
to dwell; from the palms of Arabia, the date-tree; fVom 
the ferns of moluccas, the sago ; from the reeds of Asia the 
sugarcane; from the solanums of America the potatoe; 
from the papillous plants kidney-beans and pease ; lastly, 
the yain> the bread fruit, maize, and an innumerable 
multitude of eatable fruits, seeds, and roots are distributed 
for him among all the families of vegetables, and under 
every latitude of the globe. She has given to the plants 
which are the most useful to him the property of growing 
in every climate ; domestic plants, from the cabbage to 
wheat, are the only ones which, like man, are citizens of 
the world. The others serve for his bed, his habitation, 
his clothing, the cure of his diseases, or at least for fuel. 

r3 
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But that none fiiight exist which did not contribute to tho 
Mipport of his life, and that tlie remoteness and ruggedness 
of the situation in which they grow, might not prevent 
hiia from enjoying them. Nature has formed animals to 
go in quest of thc;m, and to convert them to his advantage. 
These animals are at the same time formed in an admi* 
rable manner to live in the wildest situations, and are 
impelled by the instinct of the utmost docility to approach 
the residence of man. The lama of Peru climbs with its 
cloveu feet, which are provided with two spurt, the pre- 
cipices of the Andes, and brings him its rose-colored fleece. 
The rein-deer, with her broad, parted hoof, traveraes the 
snows of the north, and for him fills her teats with cream 
m mossy pastures. The ass, the camel, the elephant, the 
rhinoceros are distributed for his service over the rocks, 
the sands, the mountains and the marshes of the torrid 
zone. For him every district nourishes a servant; the 
wildest cherishes the most robust; and the most ungrate^ 
fill soils supply the most patient But it is the animak 
which are the most useful, that alone dwell with him over 
the whole earth. The heavy cow grazes in the vallies ; 
the nimble sheep on the sides of the hills; the climbing 
goat browzes on the shrubs of the rocks ; the hog, with 
his snout, grubs up the roots in the marshes, assisted by 
the spurs which Nature has placed at his heels to prevent 
his sinking ; the duck, delighting in water, feeds on aquatic 
plants ; the keen-eyed hen picks up all the seeds scattered 
in the fields; the pigeon, with rapid wing, those of tlie 
most remote forests^ and the frugal bee collects even the 
dust of the flowers. There is not a spot of ground, all the 
plants of which they cannot turn to advantage. Those 
that are rejected by one are the favorite food of others ; 
and even poisons serve to fatten them. Tlie hog devours 
horse-tail and hen^-bane; the goat feeds on the milk-thistle 
and hem*lock. All return at night to the habitation of 
man, buzzing, bleating, and with cries of joy, biinging 
with them the grateful tributes of the plants, dianged, by 
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RD inconceivable transformatioD, into honey, milk, butter, 
<>ggB and creaoa. 

Man subjects to his dominion not only all the plants 
but likewise all the animals; though their diminutive size, 
their agility, their strength, their artifices, and their very 
elements seem to exempt them from his empire. To begin 
with the infinite legions of insects,— those serve as food 
for his ducks and his fowls. These birds swallow even 
venomous reptiles, without any consequent inconvenience. 
His dog reduces all other beasts under his subjection. His 
numerous varieties seem to have been destined for their 
different species; the shepherd's dog for wolves; the 
terrier for foxes; the grey-hound for the animals of the 
plains; themasfifffor those of the mountains; the sett ing- 
dog for birds ; the spaniel for amphibious animals ; in a 
word, from the lap-dog formed to please, to those enor- 
mous dogs of India, which, according to Pliny and Plutarch, 
attack only lions and elephants, and whose breed still 
exists among the Tartars, their species are so various in 
figure, size and instinct, that I think Nature has made as 
many kinds as there were species of animals to be subdued. 
We cross the breeds of cats, of goats, of sheep and of horses 
in -a thousand ways; and notwithstanding all our combi- 
nations, we obtain only a few varieties which cannot; by 
any means, be compared with those of dogs. 

Some philosophers ascribe one common origin to dogs, 
others attribute several different origins to men. They 
ground their system on the varieties of stature and color 
in the human species, but neither color nor size are cha- 
racters in the opinion of naturalists. The former, according 
to theni, is the effect of accident, and the latter is nothing 
more than a more complete development of (brms. The 
difference of species proceeds from the difference of pro- 
portions z now this is the character of dogs. The proportions 
of man are every where the same; his black color between 
the tropics is merely the effect of the heat of the sun, 
which darkens his complezioo as it approaches the line. 
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This color, an we shall see, is a bountiful dispensatioii ol 
Nature. His stature is invariably the same at all times 
and in all places, notwithstanding the influences of food 
and of clinuite, which are so powerful over other animakb 
Some breeds of horses and of oxen are twice the size of 
others, as may be observed on comparing the great artillery 
horses from Holstein with the diminutive breed of Sardinia, 
which are no larger than sheep; and the huge oxen of 
Flanders with the small cattle o( Bengal : but between tlie 
tallest and the shortest race of men, the difference is not 
more than a foot Their stature is the same now, as in 
the time of the Egyptians; it is alike at Archangel and 
ill Africa, as may be seen from the size of the mummits 
and the dimensions of the tombs of the ancient Indians, 
discovered in Siberia, on the banks of the Petzora. The 
somewhat inferior height of the LApIanderhr is, I presume, 
an effect of their too sedentary lives: for I have observed, 
even among us, the same diminution of stature in men of 
certain trades, which require but little exercise. The 
stature of the Patagonians, on the contrary, is more deve- 
loped than that of the Laplanders, though they live under 
a latitude equally cold, because they give themselves much 
more motion. The Laplanders pass the greatest portion 
of the year shut up among their herds of rein-deer: the 
Patagonians, on the contrary, are incessantly roving about, 
and subsist only by hunting and fishing* It should be 
observed that the first travellers who described those two 
nations, greatly exaggerated the inferior stature of the 
one and the superior dimensions of the other; because 
they saw the former squatting in their smoky huts^ and 
the latter in a position which magnifies every object, that 
is at a distance, on the elevations of their shores, (to which 
they repair, when they discover any vessels,) through the 
fogs which are so frequent in their climate, and which, as 
is well known, magnify all objects, especially those that 
are at the horizon, by refracting the light which surrounds 
them. The Swedes and Norwegians who inhabit the same 
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latitudes, where the cold is said to check the developnieDr. 
of the human body, are of the same stature as the natives 
of Senegal, where the heat, for a contrary reason, ought 
to promote it ; and yet neither the one nor the other are 
taller or shorter than the French. Man over tlie whcrfe 
earth, is at the centre of all tlimeiisions, of all movements, 
and of all harmonies. His stature, his members, and his 
oi^ns are so justly proportioned to all the works of Na- 
ture, that she has rendered them as invariable as the whole 
which they compose. He forms a distinct genus, which 
has neither classes nor species, and eminently deserves the 
appellation of the human race. He forms one grand 
family, all the members of which are dispersed over the 
earth to collect its productions, and who can, in an admi- 
rable manner, communicate to each other their wants. 
Men in all ages have been united, not only by the interests 
of commerce, but by ties more Mcred and more durable-— 
the ties of humanity. Sages iqjpeared, two or three thou- 
sand years ago in the east^and their wisdom still enlightens 
us in the extremity of the west. At the present day, if a 
savage is oppressed in the deser^ of America, he sends his 
arrow from family to family,^ from nation to nation, and 
the flame of war is kindled in the four quarters of the 
world. We all are bondsmen for each other. We shall 
often recur to this great truth, which is the basis of the 
morality of subjects as well as of kings. The happiness 
of eacli individual is attached to the happiness of mankind. 
He is obliged to exert himself for the general welfare^ 
because his own depends upon it. But his interest is not 
the only motive that renders virtue a duty ; to Nature he 
18 indebted for its sublimest lessons. As he is born without 
instinct, he is under the necessity of forming his under- 
standing by her works. His imagination has conceived 
nothing, but after the models of every kind with which 
she has presented him: he created the mechanical arts 
from plans formed by the industry of animals ; and the 
liberal arts and sciences from the harmonies and plans oi 
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were not destined for the living, but for the dead. I under- 
stand by contrast, that which Nature has placed between 
two classes differing in mannera, inclinations and figuresT 
and to which she has nevertheless given certain secret 
sympathies, that lead them, in theirnatural stale, to inhabit 
the same places, to associate and to live in peace together. 
Such is the contrast of the horse which delights to ga]]<^ 
in the same meadow where the ox greyely walks, rumina- 
ting as he goes. Such^ likewise, is that of the ass, which 
loves to follow, with slow and tranquil step, the nimble 
goat up to the very rocks on which he climbs. From the 
bee and the butterfly, to the elephant and the cameleopard, 
there is not an animal on earth but what has its contrast, 
man only excepted. 

The contrasts of man are within himself. Two opposite 
passions, love and ambilioo, balance all his actions. To 
love belong all the pleasures of sense; to ambition all tliose 
of ihe soul. These two passions are in perpetual counter- 
poise in the same subject : and while the former bestows 
on man every kind of corporeal enjoyment, and gradually 
sinks him below the level of beasts^ the latter prompts him 
to aim at universal dominion, and at length to elevate 
himself above the Deity. These two contradictory effects 
may be observed in all men, who have It in their power 
to resign themselves, without obstruction, to those two 
impulses, whether in the class of kings or in that of slaves. 
Tlie Neros, the Caligulas, the Domitians, lived like 
brutes, and demanded the adoration due to dogs. Among 
the Negv'oes we find the same incontinence, the saAe pride» 
and the same stupidity. 

Nature, however, has bestowed these two passions on 
man for his happiness. She produces an equal number of 
each sex, in order to direct the love of every man to a 
single object, in which she has combined all the harmonies 
dispersed over her most beautiful works. Between the 
male and female, there is a great analogy of forms, of in* 
clinations and of tastes, but there is a still greater differ^ 
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ence of these very qualities. liOve, as we shall see^ re- 
sults only from contrasts, and the greater they are, the 
more powerful is its energy ; as I am able to demonstrate 
by a thousand historical facts. It is well known, for ex- 
ample,* with what excess of passion the tall, clumsy sol- 
dier, Mark Antony, loved and was beloved by Cleopatra; 
not the person whom the sculptors represent with the 
stature of a Sabina, but the Cleopatra whom history des- 
cribes as little, lively, sprightly, running at night in dis- 
guise about the streets of Alexandria, and causing herself 
to be carried, concealed in a parcel of goods, on the 
shoulders of Apollodorus, to pay a visit to Julius Caesar. 

The influence of contrasts in love is so certain, that, on 
beholding the lover, it would be easy to draw the portrait 
of the beloved object without having seen her, provided 
it were known that the passion is extremely violenl. 
This I myself have several times proved; among others 
n a town where I was entirely a stranger, a friend of mine 
carried me to visit his sister, a very virtuous young lady, 
and informed me by the way that she was in love. When 
we had arrived at her house, the conversation happening 
to turn upon love, 1 declared that I knew the laws which 
determined our choice in love, and that, if she pleased, I 
would draw the picture of her lover, though he was totally 
unknown to me. She bade me defiance : on which, taking 
the contrary to her tall, robust figure, to her temperament 
and her character, which lier brother had described to me, 
I drew her lover as a little man, not lusty, with blue eyes, 
fair hair, somewhat fickle, eager after information. — Every 
word made, her blush up to the eyes^ and she was seriously 
angry with her brother, whom she accused of having re- 
vealed her secret. This, however was not the case, and 
fie was as much astonished as herself. These observations 
are of more importance than is generally imagined. They 
will prove to us bow widely our institutions deviate from 
the laws of Nature, and how much they weaken the power 
of love, when tfaey assign to women the studies and occu- 
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pations of men. Virtue alone knows how to turn thete 
contrasts to account in the married state, in which the 
duties of the two sexes are so very different. She there 
presents to their native ambition a career the most sublime 
in the education of their children, whose reason it is their 
duty to form, and whose first sentiments of filial affection 
they receive in return. It is in the hearts of their children 
that their memory is to be perpetuated on earth, in a man- 
ner more affecting and more durable than the memory of 
kings is preserved by public monuments. What power 
can equal that which confers existence and reason ; and 
what recollection can last so long as tiiat of filial gratitude ? 
The {government of a good sovereign is compared to that 
of a father, but the government of a virtuous fatlier, can 
be compared only to that of God himself. Virtue is to 
man the true law of Nature ; it is the harmony of all har- 
monies. Virtue alone can render love and ambition be- 
neficent. From privations the most severe it derives the 
highest gratification. Rob it of love, friendship, honor, 
the sun, the elements, it feels that under a Being just and 
good, abundant compensations are reserved for it, and the 
injustice of man only serves to increase its confidence in 
God. It was this, that in every situation in life, supported 
an Antoninus, a Socrates, an Epictetus^ a Fenelon, that 
rendered them at the same time the happiest and the most 
respectable of men. 

If, on the one hand. Nature has established contrasts in 
all her works, on the other she has deduced from them 
harmonies which unite them all again. It would appear 
that after fixing upon a model, she was desirous to com- 
municate her beauty to every part. Thus the light and 
the disk of the sun are reflected in a thousand ways, by 
the planets in the heavens, by the parhelia, and the rain- 
bow in the clouds, by the aurora horealis in the ices of 
the north ; in a word, by the refractioiu of the air. the re- 
flexes of the waters, and the specular reflections of most 
objects on the earth. The islands in the midst of the ocean 
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represent tiie mountainous forms of the con tinent» and the 
Mediterranean seas, and the lakes in the bosom of the 
mountains represent the vast plains of the deep. 

Trees, in the climate of India, affect the port of plants, 
and plants in our gardens that of trees. A multitude of 
flowers seem to be modelled after the rose and the lily. 
Among domestic animals the cat appears formed after the 
tiger, the dog after the wolf, the sheep after the camel. 
Every species has its correspondent, man only excepted. 
That of monkies, which some would make a variety of the 
human species, has relations much more direct to other 
animals. The man of the woods, with his long arms, his 
slender legs, his fleshless paws, his round eyes, his shaggy 
hide, certainly bears a very imperfect resemblance to the 
Apollo of Vatican ; and whatever inclination we might 
ha?e to reduce man to the level of the beast, it would be 
difficult to find, in the female of that animal, a second 
model of the human figure, which should come near the 
Venus de Medicis, or the Diana of Alegrain, which is 
shewn at Lucienne. But I have seen monkies which had 
a strong resemblance to the bear, as the bavian of the 
Cape of Good Hope, or to the greyhound, as the maki of 
Madagascar. Some of them are formed like little lions ; 
such is a very handsome white species, with a mane, found 
in Brasil. I presume that most species of quadrupeds, es- 
pecially of the ferocious kinds, have their counterparts in 
the tribes of monkies. The same correspondences are like- 
wise discovered in the numerous varieties of parrots, which 
in their forms, their bills, their claws, their scream, and 
and their sports resemble most of the birds of prey. Fi- 
nally, they extend even to the plants, for this reason de- 
nominated, mimosa^ which represent, in their flowers and 
the aggregation of their seeds, insects and reptiles, as snails, 
flies, caterpillars, lizards, scorpions, &c In forming these 
correspondences Nature must have had some intention, that 
is unknown to me. It is very remarkable, that they are 
eoauaon only between the tropics, where the forests swarm 
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with every species of the monkey and the parrot tribes. 
Perhaps she meant to exhibit, under innocent forms, those 
of the noxious animals, which are there very numerous ; 
to expose to the light of day the terrible figure of those 
sons of night and of carnage, and designed that none of her 
works should remain concealed in the gloom of night, from 
the eyes of man. Be this as it may, no animal on the face 
of the earth is formed on the noble proportions of the hu- 
man figure ; and though man is frequently degraded by 
his passions to the level of the beasts, yet his restlessness, 
his intelligence, and his sublime affections sufficiently 
demonstrate, that he is himself the counterpart of the 
Deity. 

Finally, the spheres of all beings have a communication, 
by means of the rays which seem to unite their extremities. 
We shall remark in the stallactities and the crystallizations 
of fossils, processes of vegetation ; and I tliink we may 
even perceive the movement of animals in that of their 
counterparts. On the other hand, we shall observe plants 
forming themselves, afler the manner of fossils, without 
any apparent organization ; such, among others, is tlie 
truffle, which has neither leaves, nor flowers, nor ix)ots. 
Others represent in their flowers the figure of animals, as 
the plants belonging to the species of orchis; or their 
sensibility as the sensitive plant, which droops and coniFacts 
its leaves at the slightest touch ; or their instinct, as the 
dionoea niMcipula which catches flies. The Small leaves 
of this plant, placed oppositeto each other, are impregnated 
with a saccharine substance, which attracts the flies; but» 
as soon as they alipfht, these little leaves suddenly close, 
like the jaws of a rat-trap, and pierce them with their 
prickly edges. There are others still more a8tx>nishing, as 
having within themselves the principles of motion ; such 
is the itedysarwm 7nffoens, or bnrum chandali brought some 
years ago from Bengal to England. This plant moves alter- 
nately, the two pendent lobes which accompany its leaves, 
though no extei'ior and apparent cause contributes to this 
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kind of otdUatiou. But without going so far in queit of won* 
den, we fthall perhaps, find some still more surprising in our 
gardens. We shall see the pea push out tendrils precisely at 
the height when it begins to stand in need of support, and 
curl them round the sticks with an address which cannot 
be ascribed to accident These relations seem to argue 
utelligence : but we shall find others still more amiable, 
that are a demonstration of goodness, not only in the vege- 
table but likewise in the hand which formed it. The syl- 
phium of our gardens is a large, ferulaceous plant, resem- 
bling, on the first glance, that known by the name of sun- 
flower. Its capacious leaves are opposed at their base, and 
their cavities uniting, form an oval cup, in which the rain- 
water collects to the quantity of a large glassful. I'hey 
are placed in stories, not in the same direction, but at right 
angles, in order to catch the rain-water that falls on the 
whole extent of their circumference. Its square stem is 
very commodious for being firmly seized by the claws o' 
birds; and its flowers produce seeds, of which many of them, 
and particularly the tlirush, are extremely fond. • Thus 
this whole plant, like the perch of a parrot's cage, affords 
at once to the birds, a resting-place, meat, and drink. 

We shall, likewise, speak of the smell and of the taste 
of plants. We shall remark, under Uiese relations, a great 
number of botanical characters which are not the least 
certain. It was from their smell and taste that man ac- 
quired the first knowledge of their poisonous, medicinal or 
nutritive qualities. The very sounds of plants are not to 
be overlooked: for, when agitated by the winds, most of 
them emit sounds peculiar to themselves, and which pro- 
duce highly agreeable harmonies or contrasts with the si- 
toations in which they are accustomed to grow. In India, 
the hollow canes of the bamboo which shade the banks of 
the rivers, imitate, as they rustle against each other, tlie 
sound of the working of a ship; and the pods of the cin- 
namon, agitated by the winds on the summit of a mountain, 
the clack of a mill. The moveable leaves of the poplar 
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oooYey to the ear» in the midst of the forest, the babbling 
of the brooks. The rerdant meads and the cahn forests 
Iknned by the zephjrrsy represent, in the depths of the val- 
Mies and on the sida of the hills, the undulations and the 
murmursof the waTesof thesea, breaking against the shore. 
The early inhabitants of the globe, struck with these mys- 
terious sounds, imagined that they heard oracles issue from 
the trunks of the oaks, and that the Nymphs and Dryads, 
enclosed in tlieir rugged bark, inhabited the mountains of 
Dodona. 

The sphere of animmls extends still further its wonder- 
ful harmonies. From the motionless shell-fish, which pave 
and strengthen the bed of ocean, to the fly tfiat wings 
its nocturnal course through the plains of the torrid zone, 
glittering like a radiant meleor, yon will find in them the 
configurations of rocks, of vegetables, and of alars. A 
thousand passions, a thousand ioeflfoble instincts animate 
them, and ore expressed in songs, in cries, in hnmmings, 
and even in the articulate sounds of the human voice. 
Some compose turbulent republics, others live in profound 
solitude. Some pass their whole lives in waging war, 
others in oiaking love. In their combats they use every 
imaginable kind of armor, and every possible method of 
employing it, from tte porcupine that darts his arrows, to 
the torpedo^ that,, like electricity; strikes an invisible blow. 
Their loves are not kn varied than their enmities. One 
must have a seraglio; anotiier is satisfied With a transient 
mistress; a third is united to a faithful companiie>n whom 
he never abandons till separated by d^th. Man combines 
in his enjoyments. their pleasures and their trantt^rts, and 
when satiated with them, he sighs and demands of heaven 
another kind of felidty. We shall examine, by the mei^ 
light of reason', whether man, subjected by his body to the 
state of animals, all whose necessities he unites in himself; 
is not, by his soul; allied to beingd of a superior order ; 
whether Nature, who has subjected the immensity of her 
productions on tlie earth, to a being naked, destitute, of 
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fnstmct, and ivho must undergo an apprenticeship of 
aeveral years to learn only bow to walk, has reduced him 
from his birth to the alternative of studying their qualities 
or of perishing; and whether she has not reserved Co her- 
self some extraoitiinary method of interposing for his relief^ 
amid the evils of every kind that checker his existence, 
even among beings of the same species with himself. 

In reviewing the transitions which unite the different 
kingdoms and extend their limits to regions yet unknown, 
we shall not adopt the opinion of those, who believe that 
the works of Natuire, being the result of all possible combi- 
nations, mast present every possible mode of existence. 
** You will there find order," say they, •» and at the same 
time disorder. Transpose in an infinite variety of man- 
ners the characters of the alphabet, and you will form of 
them the Diad and poems superior even to that production; 
but you will have, at the same time, an infinity of form- 
less assemblages." We adopt this comparison, observing, 
however, that the supposition of the twenty-four letters of 
the alphabet embraces a previous idea of oider, whibh it is 
necessary to admit, to establish even the hypothesis of 
chance. If then, the multiplied throw of these twenty- 
four letters would give an infinite number of poems good 
and bad, how many different modes of existing must be 
produced by the far more numerouii principles of existence 
in itself, such as the elemente, colds, surfaces, forms, depths 
and movements! Were wtd to tak^ only one hundred 
modifications of each original <^mbf nation of* matter, we 
should have, at least, the general tfatisitionsr of the differ- 
ent kingdoms. We shouM see plants iVallLing with feet 
like animals; animals filired Va th^' earth by roots, like 
plants: rocks with e^es; herbd vegetbtin^ only in the air. 
The principal intervals of the «|»here» of existence^ wobld 
be filled. But all that is possible does not exist. Nothing 
exists but what is useful relatively to man. The same 
order that pervades the general system of the spheres, 
exists in the parts of each of the individuals which compose 
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them. There is not one» which has in its organs either 
redundancy or deficiency. Their harmonies are so sensi- 
ble and possess characters so striking, that if you were to 
shew a sicilful naturalist the representation of any plant or 
animal he had never seen, he would be able to decide, 
from the concordance of its parts, whether it was a crea- 
ture of the imagination or a copy from Nature. One day 
the students in botany, wishing to put to the test the 
knowledge of the celebrated Bernard de Jussieu, presented 
to him a plant not in the collection belonging to the gar- 
den of the museum, requesting him to determine its genus 
and species. The moment he cast his eyes on it he said: 
" This plant is an artificial composition ; you have taken 
the leaves of one, the stalks of another, and the flowers of 
a third. This was the fact They had, however, selected 
with the utmost art, the parts of such as had the greatest 
analogy. I can venture to afiirm, that, by the method 
which I shall propose, the science may be carried much 
farther, and we shall be enabled to determine at the sight 
of an unknown plant, tlie nature of the soil in which it 
grew; whether it is a native of a hot or a cold country, 
whether it inhabits the mountain or the stream; and 
perhaps even the species of animals to which it is particu- 
larly allied. 

'., In studying these lawsrmost of which are unknown or 
neglected, we shall overthrow others founded ^nly on 
particular observations that have been too much genera- 
lized. Such are, for example, the following: that the 
number and fecundity of heingu are in an inverse ratio to 
their size, and that the time of their decay is in proportion 
to that of their growth. We shall shew that there ar^ 
musses less prolific than the fir, and shell-fish less numerous 
than whales: such, among others, is the hammer fish. 
There are animals whose growth is very rapid and whose 
decay is very slow: this is the case with most fishes. 
We shall prove, that the duration, the strength, the size, 
the fecundity, the form of every being* are admirably 
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adapted not only to its individual hap|>nie88, but to the 
general happiness of all, whence results tliat of mankind. 
We shall likewise destroy those analogies, so commonly 
admitted, which are deduced from the soil and the climate^ 
in order to explain all the Operations of Nature by mecfaa* 
iiical causes, by demonstrating that she frequently 
produces vegetables and animals whose qualities are dia^- 
metrically opposite to them. The tubulous and driest 
plants, as reeds and rushes, as well as the birch, whose 
bark, like leather soaked in oil, is incorruptible by humi- 
dity, grow on the baiiks of streams like boats provided 
for crossing over. On the contrary, the plants tljat are 
the most humid and have the richest juices, grow in the 
driest situations; such are the aloe, the wax^tree of Peru, 
and the Hane impregnated with water, which are found 
only on the arid rocks of the torrid zone, where they are 
placed like vegetable fountains. The very instincts of 
animals appear to be less adapted to their personal utility, 
than to that of man, and are sometimes in harmony with 
the nature of the soil they inhabit, and siometimes in oppo- 
sition to it. The gluttonous hog delights to live in the 
mire, from which he is destined to purify the habitation of 
man : and the sober camel to traverse the burning sands 
of Africa impervious, but for him, to the footsteps of the 
traveller. The appetites of these animals do not grow out 
of the places they inhabit; for the ostrich, who is a tenant 
of the same deserts as the camel, is still more voracious 
than the hog. The world is governed by no one law of 
magnetism, of gravity, of attraction, of electricity, of heat» 
or of cold. Thes^ pretended general laws are nothing 
more than particular means. Our sciences deceive us, by 
ascribing to Nature a i^ilse providence. They place, it is 
true, a balance m her hands, but not the balance of justice; 
it is only that of commerce. They weigh nothing but the 
salts and the masses, and put aside wisdom, intelligence 
and goodness. They are not afraid dt excluding from the 
heart of man the sense of his divine qualities, which 



58 STUDIES OF NATURE 

ioipireti him with siich energy» and of accumulating ou bis 
mind weights and movements that oppress him. They 
place in opposition the squares of times and of velocities 
and they neglect to notice those wonderful compensations 
with which Nature has interposed for the relief of every 
being, having bestowed the most ingenious on the weak- 
est, the most abundant on the poorest, and having united 
them all in the human race, undoubtedly as being the 
most wretched species of all. 

We can know nothing but that of which Nature makes 
us sensible, and we can form no judgement of her works, 
but in the place and at the time she pleases to display 
them. All that we imagine beyond this, presents only 
contradiction, doubt, error and absurdity. From this 
description I except not even the plans of perfection which 
we conceive. For example, it is a tradition common to 
all nations, supported by the testimony of the sacred wri- 
tings, and grounded ou a natural sentiment, that man has 
lived in a better order of things, and that he is destined 
for a state which is to surpass it. We cannot, however, 
say any thing either of the one or of the other. It is 
impossible for us to retrench from that in which we live, 
or to add to it, without rendering our condition worse 
than it is. All that Nature has attached to it is necessary. 
Even pain and death are testimonies of her goodness, 
fiut for pain, we should bruise ourselves at every step 
without perceiving it. But for death, new beings could 
not be called into existence; and supposing those which 
already exist could be rendered eternal, that eternity would 
involve in it the ruin of generations the configuration of 
the sexes, and all the relations of conjugal, filial and 
parental affection, that is, the whole system of present hap- 
piness. In vain we seek in our cradles the archives which 
the tomb denies us: the past, like the future, shrouds our 
mysterious destiny in an impenetrable veil. In vam we 
employ the light that illumines us, and search, in the 
origin of things, for the weights, the times and the mea* 
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•ures which we fina m their enjoyment : but the order 
that produced them has, with relation to Grod, neither time 
nor weight, nor measure. The divisions iiX matter and of 
time were made only for circumscribed, feeble and tran- 
sient man. The universe, said Newton, was produced at 
a single «ast We seek youth in what was always old, 
and old age in what is ever young, germs in species, births 
in generations, epochs in Nature; but when the sphere, 
in which we live, issued from the hand of its divine author, 
all times, all ages, all proportions manifested themselves 
in it at once. In order that Etna might vomit forth its 
fires, the construction of its furnaces required the provision 
of lavas that had never before flowed. In order that the 
Amazonian river might roll its waters across America, it 
was necessary, that the Andes of Peru should be covered 
with snows, which no winds of the east had yet accumu- 
lated. In the bosom of the new-created forests ancient 
trees must have sprung, that the insects and the birds 
might find their proper nourishment under their aged bark. 
Carrion must have been created for the carnivorous 
animals. In all the kingdoms of Nature must have been 
produced beings young, old, living, dying and dead. All 
the parts of the immense fabric appeared at once, and if it 
had a scaffold, it has disappeared from our sight 

Let others extend the limits of our sciences, I shall 
think it a much greater service if I can ^tl those of our 
ignorance. Our understanding, like our virtue, consists 
ill descending:, and our strength in the sense of our weak- 
ness. If I do not follow the track which Nature has 
reserved for herself, I shall at least walk in the path 
which man ought to take. It is the only one that pre- 
sents to him easy observations, useful discoveries, enjoy- 
ments of every description, without instruments, without 
a cabinet, without metaphysics, and without a system. 

To convince ourselves how agreeable it is, let us arrange, 
according to our method, some group with the sites, Ihe 
vegetables and the animals roost common in our climates 
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Let U8 suppose a soil the moat ungrateful, a rock on our 
coasts, at the mouth of some river, presentiu!^ a steep 
towards the sea and a gentle dechvity towards tlie land ; 
that, ofi the side next the sea, the billows cover with 
foam its rocks clothed with sea-weed, fucS and algae, of 
every color and of every form, green, brown, purple, in 
tufts and in garlands, as I have seen on the coasts of Nor- 
mandy, affixed to the rocks of white marl which the sea 
detaches from its shores. Let us farther suppose, that, 
on the other side towards the river, we see, on its yellow 
sands, a scanty verdure, interspersed with a little trefoil 
and here and there a tufl of marine wormwood. Let us 
introduce some willows, not like those of our meadows, 
but which retain tlieir natural growth and resemble those 
I have seen on the banks of the Spree, in the vicinity of 
Berlin, with bushy tops and rising to the height of above 
fifty feet. Let us not forget, in this disposition, the har- 
mony of different ages so agreeable to tlie eye in every 
species of aggregation, but particularly in that of vegetables. 
Let UM observe among those willows so smooth and full of 
moisture, some shooting their young branches into the air, 
and others with pendent tops and trunks hollowed by age. 
Let us add to these their concomitant plants, such as the 
green moss and the golden lichen that marble tlieir grey 
rind, the convolvulus, vulgarly called ladyVsmock, which 
delights to climb up their trunks and to decorate their 
branches, which have no apparent flowers of their own, 
with its leaves in the form of a heart, and its flowers like 
bells as white as snow. Let us place on them the inha- 
bitants natural to the willow and its plants, their flies, 
their scarabei aud other insects, and the winged animals 
that make war upon them, as the dragon-fly, smooth as 
burnished st^I, which catches them itt«the air ; the wag- 
tail which pursues them on the land, making the movement 
from which she derives her name ; and tlie king-fisher 
which takes them on the surface of the water : and you 
will see a multitude of agreeable harmonies arising from 
one single species of tree. 
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Tliey are, however, still imperfect. To the willow let 
us oppose the alder, which, like the former, delights to 
inhabit the banks of rivers, and which, by its form, resem* 
bling that of a high tower, its broad foliage, its dusky 
g^eeo, its thick roots, formed like coids that run along the 
banks and bind together the soil, forms a perfect contrast 
with the wide-extended mans, the small leaves, the whitish 
verdure and the pivot-like roots of tlie willow. Let us 
add to this the individuals of the alder of different ages, 
rising like so many verdant obelisks, with their parasitical 
plants, as the maiden*s-hair, spreading in stars of verdure 
over the humid trunk, the long scolopendria hanging from 
the boughs down to the ground, and the other accessories 
of insects, birds and even quadnipeds, whose figures, colors, 
attitudes and instincts, probably, form contrasts with those 
of the willow ; and we shall have, with these two kinds of 
trees only, a delightful concert of vegetables and animals. 
If we illumine these groves with the first rays of Aurora, 
>ve shall behold at once deep and transparent shades 
diffused over the turf, a dusky and a silvery verdure inter- 
mingled with the azure of the heavens, and their soft 
reflections, blended together, moving in tlie bosom of the 
ivaters. Let us farther suppose what neither painting nor 
poesy can express, the odour of the plants and even the 
smell of the sea, the rusljing of the leaves, the buzzing of 
insects, the matin songs of tlie birds, the hollow, murmuring 
noise, interrupted by intervals of silence, of the billows 
that break against the shore, and the repetitions of all 
these sounds by the distant echoes, which, losing them- 
selves in the sea, resemble the voices of the Nereids — ah ! 
if the love of philosophy transports you into this solitude, 
you will find it an asylum more delicious than the palaces 
of kings. 

Would you wish that sensations of another order should 
be excited? Would you wish that the voice of passion and 
sentiment should burst from the bosom of rocks? Let the 
tomb of a virtuous and unfortunate man start up beneath 
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the shade of the willows, presenting this inscription : Here 
rests J. J. Rousseau. Would you strengthen the impres- 
sion of this picture, without doing violence to Nature^ as 
far as regards the subject? Change the time, the places 
the monument. Let thb isle be Lemnos, the trees of its 
groves, the laurel and wild olive, and let this tomb be the 
tomb of Philoctetes. Let us there discover the gvottc^ 
where that great man lived abandoned by Uie Greeks, 
whose battles he had fought; his wooden pot, the rags 
that covered him, the bow and arrow of Hercules, which, 
in his hands, had destroyed so many monsters, and with 
which he wounded himself; and we sliall be impressed at 
once with two powerful sensations, the one physical, which 
encreases in proportion as we approach the works oi 
Nature, because tlieir beauty is displayed only to the eye 
that examines them; the other moral, which gains strength 
in proportion as we retire from the monuments of virtue, 
because to do good to men, and to be no longer within 
their reach, is a resemblance to the Deity. 

What then would it be, were we to take a glance of 
the general harmonies of the globe? To dwell only ou 
those which are best known to us, look how the sun con- 
stantly encircles with his rays one half of the eartli, while 
the other is covered with the shades of night. How many 
contrasts and harmonies result from their ever-varying 
oppositions ! There is not a point of the two hemispheres, 
ill w4iich there does not appear, by turns, a dawn, a twi- 
light, an auroi^a, a noon, a western sky tinged with fire, 
and a night, sometimes studded with stars, sometimes 
clothed in a sable mantle. The seasons go hand-in-hand 
like the hours of the day. The spring, crowned with 
flowers, precedes the sun*s flaming car, summer surrounds 
it with her golden sheaves, and autumn follows, bearing 
her cornucopia filled witli fruits. In vain winter and 
night, retiring to the poles of the world, attempt to set 
bounds to his majestic career; in vain they arise from tlie 
bosom of northern and southern seas, and new continents 
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^hich have their vallies, their mountains, and their brilliant 
coruscations; the father of day, with his fiery shafts, over- 
turns the fantastic fabric, and, without quitting his throne, 
resumes tlie empire of the universe. Nothiui^ can escape 
his prolific heat. From the bosom of Ocean he raises into 
the air the rivers that are to flow through the two hemis- 
pheres. He orders the winds to distribute them over the 
islands and the continents. These invisible children of 
the air transport them under a thousand capricious forms. 
Somethnes they, spread them over the face of heaven like 
veils of gold, or streamers of silk; sometimes they roll 
them along in the form of frightful dragons and roaring 
lions, vomiting forth fire and thunder. They shed them 
over the mountains in as many different ways, in dews, in 
rain, in hail, in snow, in impetuous torrents. However 
capricious their services may appear, every part of the 
earth annually receives from them no more than its accus- 
tomed portion of water. Every river fills his urn, and 
every Naiad her shell. In their progress they display, on 
the liquid plain of the sea, the variety of their characters. 
Some scarcely ruffle the smooth expanse; others plough 
it in azure billows; others turn it up from the bottom 
with a tremendous noise, and cover the lofty promontories 
with its spray. Every place possesses harmonies peculiar 
to itself, and every spot presents tliem in its turn. Run 
over any meridian or parallel you please, you will find in 
it mountains of ice and mountains of fire; plains of every 
kind of level, hills of every curve, islands of every form, 
rivers of all currents ; some spouting up, as if they had 
issued from the centre of the earth, others precipitating 
themselves in cataracts, as if they descended from the 
clouds. Nevertheless, this globe, agitated by so many 
movements, and loaded with burdens apparently so irre- 
gular, advances with a steady and unalterable course amid 
the immensity of the heavens. 

Beauties of another order decorate its architecture, and 
render it habitable to sensible beings. A girdle of palm- 
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treeii, from which are siupended the date and the cocoa-nat, 
surrounds it between tlie burning tropics, and forests of 
mossy firs crown it beneath the polar circles. Other 
yegetablesy extend like radii, from south to north, and dis- 
appear at different latitudes. The t>anana advances from 
the Line to the shores of the Mediterranean. The orange 
crosses that sea, and tinges with its golden fruit the southern 
coasts of Europe. The most necessary, as com and grasses, 
penetrate the farthest, and strong in their weakness, stretch, 
under the shelter of the vallies, from the banks of the 
Ganges to the shor^ of the Frozen Ocean. Others, more 
hardy, departing from the rude climates of the north, 
advance over the summits of Taurus, and, favored by the 
snows, make their way into the very bosom of the torrid 
zone. The fir and the cedar crown the mountains of 
Arabia and the kingdom of Cashmir, and view at their feet 
the burning plains of Aden and Labor, which produce the 
date and the sugar-cane. Other trees equally averse to 
heaf and cold, have their centre in the temperate zones. 
The vine languishes in Germany and Senegal. The apple, 
the tree of my native land, never beheld the sun vertical 
over its head, or describing around it the entire circle of 
the horizon, to ripen its beautiful fk-uit. But every soil 
has its Flora and its Pomona. - The rocks, the morasses, 
the mud, the sands have vegetables which are peculiar to 
each. The very hollows of the sea are fertile. The cocoa- 
tree thrives only on the beach, and suspends its milky 
fruit over the briny billows. Other plants are adapted to 
the winds, the seasons and the hours of the day, with such 
precision, that Linnaeus formed with them botanical alma- 
nacs and time-pieces. Who can describe the infinite 
variety of their figure ? What bowers, arches, avenues, 
pyramids of verdure, loaded with fruits, present the most 
enchanting habitations! What happy republics live be- 
neath their peaceful shades! What delicious banquets 
are there prepared ! Nothing of them is lost. The quad- 
rupeds crop the tender foliage, the birds eat the seeds, and 
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the other animals the roots and the bark. The insects 
feed ou what is left ; their infinite legions are armed with 
instruments of every kind for collecting it. The bees 
carry ou their thighs spoons furnished with hair to pick 
up the powder of their flowers ; the flies have pumps to 
suck the sap ; the worms are provided with augres, wim- 
bles and rasps to separate the solid parts, and the auts 
have pincers to carry^off the crumbs. By the diversity of 
form, of manners, of governments, and the perpetual wars 
of all these animals, you would suppose them a multitude 
of foreign and hostile nations who would soon destroy each 
other. From their constancy in love, the perpetuity of 
their species, and their admirable harmony with all the 
parts of the vegetable kingdom, you would imagine them 
to be a single people, which has its hereditary nobility, 
its carpenters, its pump-makers, and its artisans. 

Other tribes, despising vegetables, are adapted to the 
elements, to day, to night, to tempests, and to the different 
parts of the globe. The eagle confides her nest to tliC 
rock, which is lost in the clouds ; the ostrich to the burn- 
ing sands of the desert ; and the rose-colored flamingo to 
the mud of the southern ocean. The white bird of tlie 
tropics and the black man-of-war bird, delight to sweep 
in company over the expansive bosom of ihe ocean, to 
behold, from the lofty regions of the atmosphere, the fleets 
of India sailing beneath them, and to encircle the globe, 
from east to west, rivalling in rapidity the course of the 
sun himself. In the same latitude, the turtle-dove and 
parrot, less daring, travel only from island to island, witli 
their young ones in their train, picking up in their forests 
the seeds of the spice-trees which they shake down from 
branch to branch. While these birds preserve an equal 
temperature under the same latitudes, others find it by 
ibllowing the same meridian. Long triangles of wild 
geese and swans go and come every year from soutli to 
north, stopping only at the hoary limits of winter. They 
pass without astonishment ovfr the populous cities of 
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Europe, and look dowo with disdain on their fertile fields^ 
which present furrows of green com even in the midst of 
snow ; so much does liberty appear preferable to abun- 
dance, even in the eyes of animals ! On the other hand, 
legions of heavy quails cross the sea, and seek in southern 
climates the heat of summer. Toward the end of Septem- 
ber, they avail themselves of a north wind to take their 
departure from Europe, and flapping one wing, while they 
present the other to the wind, half sail and half oar, they 
graze the waves of the Mediterranean with their fattened 
rumps, and repair to the sands of Africa, to serve for food 
to the famished inhabitants of Zara. There are animals 
which travel only in the night. In the Antilles, millions 
of crabs descend from the mountains by moon-light; clash- 
mg their claws, and present to the Caraibs on the sterile 
strand of those islands, their shdls filled with the most 
delicious marrow. In other seasons, on the contrary, the 
tortoise quits the sea, to land on the same shores, to depo- 
sit clusters of eggs in their burning sands. The very ices 
of the poles are inhabited. In tlieir seas, and under theii 
floating promontories of crystal, we find the black whale^ 
coutaining a greater quantity of oil than a wliole field of 
olives could produce. Foxes, clothed in precious furs, 
procure a subsistence on their shores; abandoned by the 
sun ; herds of rein-deer tliere scratch up the snow in quest 
of moss, and advance, braying, into the desolate regions of 
night, by the glimmer of the aurora horealis. By an ad- 
mirable dispensation of Providence, places tlie most barren, 
present to man in the greatest abundance, provisions, clo- 
thing, lamps and fuel not of their own production. 

How delightful would it be to see tiie human race col- 
lecting all these blessings, and c(Hnmunicating them in 
peace from one climate to another f We expect every 
winter that the swallow and the nightingale will announce 
to us the return of the serene season. It would be much 
more a£fecting to behold distant nations arrive, with the 
spring, on our shores^ not with the noise of artillery, like 
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the modern Europeans, but with the sound of the j9ute 
and of the hautboy, like the ancient navigators in the 
early ages of the world. We should see the black Indians 
of Southern Asia ascending, as formerly, up their mighty 
rivers in canoes of leather, penetrating by the waters of 
the Petzora to the extremities of the noilh, and distribut- 
ing, on the shores of the Frozen Ocean, the riches of the 
Ganges. We should behold the copper-coloured Indians 
of America visiting, in their hollowed trunks, the extend- 
ed chain of the Antilles, proceeding from isle to isle, from 
shore to shore, and perhaps bringing even to our continent 
their gold and their emeralds. Numerous caravans of 
Arabs mounted on camels and on oxen, would follow the 
course of the sun, from pasture to pasture, recalling to our 
memory the innocent and happy lives of the ancient pa- 
triarchs. Winter itself would be no obstacle to the com* 
munication of nations. Laplanders, covered with warm 
furs, would arrive, by favor of the snow, in their sledges, 
drawn by rein-deer, and would supply our markets with 
the sable-skins of Sibena. If mankind lived in peace, 
every sea would be navigated, every region explored, and 
all tlieir productions would be collected. What a gratifi* 
cation to curiosity would it be to listen to the narralive 
of the adventures of these foreign travellers, attracted to 
us by the gentleness of our manners ! They would not 
fail to communicate to us, in return for our hospitality, the 
secrets of their plants, of their industry, of their traditions, 
which they will ever conceal from our ambitious com- 
merce. It is among the members of the vast family of tlie 
human race that the fragments of its history are scattered. 
How interesting would it be to learn that of our ancient 
separation, the motives which induced each tribe to dis- 
perse over an unknown globe, to traverse, as chance 
directed, trackless mountains and rivers that had not yet 
received a name ! What pictures would be presented by 
the description of those regions decorated with pompous 
magnificence, as they proceeded from the hands of Nature, 
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but wild and not adapted to the necenities of man without 
experience ! They would paint to us the astonishment of 
their ancestors at the sight of the new plants which every 
new climate offered for their use ; the trials they made of 
of them as the means of subsistence ; how they were 
aidedy no doubt, in their necessities and in their industry, 
by some celestial intelligence who commisserated tlieir 
distress ; how they formed establishments ; what was the 
origin of their laws^ of their customs, and of their religions. 
What acts of virtue, what instances of generous lOve have 
ennobled deserts, and are unknown to our pride ! We 
flatter ourselves, because we possess a few anecdotes pick- 
ed up at random by travellers, that we have obtained a 
thorough insight into the history of nations. But this is 
the same as if they were to compose ours from the tales of 
a mariner or the artificial recital of a courtier, amidst the 
jealousies of war or the corruptions of commerce. The 
knowledge and the sentiments of a nation are not comprised 
in books; they are preserved in tlie heads and in the 
hearts of its sages, if it be pojsnble that Truth can find on 
earth a secure asylum. We have been sufficiently en- 
gaged in passing judgment on them: it would be more 
interesting fbr us to be judged by them, in our turn, and 
also to witness their surprize at the sight of our customs, 
of our sciences, and of our arts. If it be delightful to ac- 
quire knowledge, it is still more delightful to diffuse it 
The noblest reward of science is the pleasure of the ignorant 
man instructed. What a gratification would it be to us 
to partake of their joy, to behold their dancc» in our pub- 
lic places, to hear the drum of the Tartar, and the ivory 
horn of the Negro, re-echo round the statues of our kings! 
Ah! if we were good, I figure them to myself, struck with 
the excessive and fatal populousness of our cities, inviting 
us to spread ourselves over their solitudes, to contract 
marriages with them, and by new alliances to unite the 
branches of the human race, which are separating farther 
and farther, and which national passions divide still more 
than age an<} climates. 
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Blessings were given us in common, and we, alas! have 
participated only in the evils of life. Man is every whese 
complaining of the want of land, and yet the globe is 
covered with deserts. Man alone is exposed to famine, 
while even the insects revel in abundance. Almost every 
where he is the slave of his equal, while the feeblest ani- 
mals have maintained their liberty against the strongest. 
Nature, who formed him for love, refused him arms, and he 
forged them for himself to combat his fellows. She presents 
to all her children secure retreats and joyous festivals; 
but the avenues of our cities are announced at a distance by 
wheels and by gibbetai The history of Nature exhibits 
only blessings, that of man nothing but rapine and road« 
ncss. His heroes are those who have rendered themselves 
the most formidable. He every where despises the hand 
that spins the garment he wears, and that cultivates for 
him the bosom of the earth. He every where esteems 
those who deceive, and reveres those who oppress him. 
Ever dissatisfied with the present, he is the only being 
that regrets the past and dreads the future. To him alone 
Nature granted the knowledge of a Deity, and thousands 
of inhuman religions sprung from a sentiment so simple 
and so consolatory. What then is the power which has 
opposed obstacles to that of Nature f What illusion haa 
misled that wonderflil reason, which has invented so many 
arts, but not that of being happy ? O legislators! boast 
not of your laws. Either man is born to be miserable, 
or the earth, every where bathed with his blood and his 
tears, accuses you of having misunderstood those of 
Nature. 

He who does not adapt himself to bis country, his 
country to mankind, and mankind to God, is no bettei 
acquainted with the laws of politics, than he, who, form- 
ing a system of physics for himself alone, and separating 
his personal relations from all connection with the elements, 
the earth and the sun, can be acquainted with the laws of 
Nature. To the investigation of these divine harmonies I 
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have devoted my life and this work. If, like mo many 
o^ers, I have gone astray, my errors, at least, will not be 
fatal to my religion. That alone appears to me to be the 
natural bond of mankind, the hopeof our sublime passions^ 
and the complement of our miserable destiny. Happy 
shall I think myself, if 1 have been able to prop, with my 
feeble support, its wonderful edifice, shaken, in these days, 
on every side ! But its foundations rest not on the earthy 
it is to heaven that its stately columns are attached. How- 
ever bold may be some of my speculations, tliere is nothing 
in them for the wicked. But, perhaps, more than one 
epicurean will there discover, that supreme pleasure con<* 
sists in virtue. Good citizens will perhaps find in them 
new means ot being useful. I shall, at least, be fully com- 
pensated for my labours, if but one unhappy wretch, de- 
fected by the melancholy spectacle of the world, shall 
derive consolation from beholding, in Nature, a father, a 
friend, and a rewarder. 

Such is the vast plan I proposed to execute. For this 
purpose I had collected more materials than I wanted ; 
but various obstacles prevented me from arranging the 
whole of them. I shall, perhaps, resume the occupation 
in happier times. I have meanwhile selected sufficient to 
give an idea of the harmonies of Nature. Though my 
labours are here reduced to simple studies, I have, how- 
ever, pieserved in them so much order as was necessary 
to unfold my original plan. Thus a peristyle, half^ruined 
arcades, avenues of columns, and bare walls still present 
to travellers, in an island of Greece, the image of an an- 
cient temple, in spite of the ravages of time, and of the 
barbarians by whom it was demolished. 

At setting out, I change scarcely any thing in the first 
part of my work, excepting the arrangement. 1 display 
in the first place, the benefits of Nature to our age, and 
the objections that have been made to the providence of 
her Author. I, then, reply successively to those raised 
from the confusion of the elements, of the vegetables, of 
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the animals, of man, and to those levelled at the nature ot 
€fod himself. I may venture to a£Srm that 1 have treated 
these subjects without any personal or extraneous consi- 
deration. Having replied to those objections, I propose 
some, in my turn, to the elements of our sciences, which 
we deem infallible, and I combat that pretended principle 
of our knowledge, which we call Reason. 

After clearing the ground of our opinions in my first 
studies, I endeavour, iu those that follow, to rear the fabric 
of our knowledge. I examine at what portion of our 
intelligence the light of Nature fixes its limits, what we 
understand by beauty, order, virtue and their contraries. 
I hence deduce the evidence of several physical and moral 
laws, the sentiment of which is universal among all the 
nations of the globe. I then apply the physical laws, not 
to the order of the earth, but to that of plants. 

I long hesitated, I acknowledge, between those twc 
orders. The first would, I am confident, have exhibited 
relations entirely new, useful to navigation, to commerce, 
and to geography ; but the second has presented others 
equally novel, equally agreeable, mor^ easily demonstrable 
to the generality of readers, of high importance to agri- 
culture, and consequently to a greater number of men. 
Besides, some of the harmonic relations of the globe are 
displayed in my replies to the objections against Providence, 
and in the elementary relations of plants, in a manner 
sufficiently explicit to prove the existence of this new order. 
The vegetable order has, moreover, furnished me an oc- 
casion to treat of the relations of the globe which extend 
directly to animals and to men, and even to take some 
notice of the earliest voyages of the human race to the 
p incipal parts of the world. 

In the following study I apply the laws of Nature to man, 
^ establish proofs of the immortality of the soul, and the 
existence of the Deity, not on the principles of reason, 
which so often leads us astray, but on an innate feeling 
which never deceives. To these laws, physical and moral. 
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I refer the origin of our predominant paanons, love and am- 
bition, and even the caunes which interrupt our enjoyments, 
which render our pleasures so transientt and our melancholy 
so profound. I flatter myself that these proofs will inte- 
rest both by their novelty and their simplicity. 

I afterwards proceed from these notions to propose the 
remedies, or the palliatives adapted to the ills of society, 
the representation of which I have before delineated. It has 
been my wish not to imitate most of our moralists, who 
content themselves with lashing our vices, or with turn- 
ing them into ridicule, without assigning either the prin- 
cipal causes or the remedies ; still less shall I take a pat- 
tern from our modern politicians, who foment in order that 
tliey may take advantage of them. I hope that in this last 
study, which has been a most agreeable one to myself, 
will be found more than one hint beneficial to my 
country. 

The rich and the great imagine, that every one is mise- 
rable and out of the world, who does not live like them- 
selves; but they are the persons, who, living far from 
Nature, live out of the world. They would find thee, O 
eternal Beauty! always ancient and always new.* O 
Life, pure and blissful of all those who truly live, if they 
only seek thee within themselves! Wert tiiou a mass of 
gold, or a victorious king who shall not be alive to>morrow, 
or some attractive and deceitful female, they would per- 
ceive thee, and would ascribe to thee the power of afford- 
ing some pleasure. Thy vain Nature would then employ 
their vanity. Thou wouldst be an object adapted to their 
timid and grovelling thoughts. But because thou art too 
much within themselves, where they never cbuse to look,- 
and too magnificent without, diffusing thyself through 
infinite space, thou art to them an unknown God.* In 
losing themselves they have lost thee. The order, and 

• See Augustine's City of God. 
* Veiielon on the existence of God. 
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even th^ beauty which thou hast dispensed to all thy crea- 
tures as steps by which man may raise himself to thee, 
are transformed into veils that conceal thee from their 
sickly eyes. They have no sight but for shadows. The 
light dazzles them. Mere nothings are to them every 
thing, and all-perfection passes with them for nothing. 
But he who never saw thee, has seen notliing; he who 
has no relish for thee, never tasted pleasure; he is as 
though he did not exist, and his whole life is only a mise- 
rable dream* I myself, Omy God! misled by a faulty 
education, have sought a vain felicity in systems of science, 
in arms, in the favor of the great, sometimes in frivolous 
and dangerous pleasures. In all these agitations I pur- 
sued misery, while happiness was within my reach. At a 
distance from my native land, I sighed for enjoyments, 
which it contained not for me, and yet thou wast bestow- 
ing on me blessings innumerable, diffused by thee over 
the whole earth which is the country of mankind. I was 
uneasy to think that I was not patronized by any great 
man or body of men, and by thee I was protected in a ^ 
thousand dangers, in which they could have rendered me 
no assistance. It grieved me to live, solitary and unno- 
ticed; and thou hast taught me that solitude is preferable 
to the life of a court, and liberty to grandeur. It caused 
me many a painful reflection, that I had not found a 
spouse to be the partner of my life and the object of niy 
love, thy wisdom invited me to walk to meet her, and 
discovered to me in each of her productions an immortal 
Venus. I never ceased to be happy, but when I ceased 
to trust in thee. O my God! give to these labors of a 
mortal, I do not say the duration or the spirit of life, but 
the tireshness of the least of thy works. Let their divine 
graces t>e transfused into my writings, and bring back the 
age in which I live to thee, as by them I have myself 
been brought back. Opposed to thee, all power is weak- 
ness; supported by thee weakness becomes strength. 
When the rude blasts of the north have ravaged the earth, 

H 
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thoa callcftt the feeUot of the winds. At thy voice the 
aephyr breathet» the verdare revwe^ the gentle primroee 
and the buBd>le Voilet cover with parple and gokl the 
boiom of the table roclc. 
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B£N£FlCfiNCl OP NATURB. 

Most men in civilized nations look upon Nature with 
ludifference. Hiey are in the .midit of her worki, and 
they admire only hnmaq grandenr. What, tlien, can ren- 
der the history of msn sp- interesting! It boasts only of 
yam objects of (|^ory» of nneeitain opinions, of bkody 
victories, or, at most, of usefnl labors. . If Nature is some- 
times mentioned, it is only to call our attention to the 
ravages she has committod, and to sscribe to hercalann^ 
ties, which almost invariably proceed from our own impru- 
dence. With what assiduily, on theoontimry, does .this 
common mother provide the means of oiir felicity ! She 
has diffused her bliessings from pole to p<rfe^ only to induce 
us to unite in the mutual communication of them* Not^ 
vntBtanding the prejudices which divide us, she is inces- 
santly recalling us to the univemal laws of justice mid of 
humanity, by frequently putting our ills into the hands of 
conqnerora^ so highly vaunted, and our pleasures into 
those of the oppressed, on whom we scarcdy deign to be- 
stow even our pity. When, the prinbes of Europe had 
been, with the gospel in their hands, to ravage Asia, they 
brought back with them, the plague, the lepnosy, and the 
small-poK ; but Nature pointed out to a detfvise, tlie coffee* 
tree^ in the mountains of Yemen, and produced, at th 
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iame tiiiM,~"ottr scourges from our crussidea» and our deH- 
ckms beverage from the cup of a Mahometan monk. The 
descendants of ikeae prmees subjugated AteeHca, and 
transmitted to us l>y this conquest^ an kielihaustibte 
suecession of urars and venereal diseases, ^hile they 
were extermkiatiag the inhabitants by their artillery, a 
Caratb, in token of peaee, gave the sailors his pipe to 
amoke; the peifmae itiht tobacco dissipated tibeir eai«8» 
and the use of it was disseminated over the whole earth: 
and while the miseries of the two worlds issue fiom tiie 
mouth of cannon, which kings denominate ultima ratio,* 
the consolatioiBi of tiie civilized iohabltantB of £hrope 
flow from the pipe of a savtf ge. 

To whom are wo indebted for t^use of 8Ugar» cf cho- 
colate^ of so many $g|peeable means of subsistence, and of 
so many salutary ittOdidQeat To iialced Indians, to poor 
peasants, to HHsevaMe tiegroes. The opade of slaves has 
done more good ihaW the sfM^rd of conquerors has done 
misohief. But in which of ouy public places are the sta- 
tues of our obscure beneiketonf Our histories have not 
4eve& deigned to veeovd their names. Without going ftir, 
however, in quest of proofs of the obligations we owe to 
Nature, is it not to flie study of her laws that Paris is 
indebted for Its multiptied illumination^ which is there 
collected from ^very quairter of the globe, which is com- 
bined in a thousand different ways, and is reflected over 
Burope in scieooes the moat ingenious^ and in enjoyments . 
of every description? 

Where are the times when our forefkthers leaped for 
joy at findinjjp a wild plu^b-tree on the banks of the Loire, 
or vrhen they had caught a roe in the chace, in the vast 
prlains of Normandy? Our fields, now so abundantly 
>eovered with harvests and orchards and flocks, did not 
Itben furnish the necessaries of life. They roved from 

* Ultima ratio regum, was 9.11 ivsoription which one of the kings 
of Prance ordered t» be engraved on tbe royal Artillei^. T. 
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place to placet procuring by bunting a precarious subaiit- 
ence, and not daring to trust to Nature. Her stmi^est 
phenomena filled them with terror. They trembled at the 
sight of an eclipse, of an i^nii fatuuSf of a branch of mis- 
Jetoe on the oak. Not that they believed the affaira of 
the world to be abandoned to chance; no; they every 
where recognised intelligent deities; but not daring, under 
the influence of cruel priests, to believe them beneficent, 
these deluded people imagined, that they delighted only iu 
tears, and immolated human victims on the very spot« 
perhaps whei% now stands an asylum for the wretched.* 
Let us suppose that a philosopher, like Newton, were 
then to have furnished them with the spectacle of some of 
our natural sciences, to have shewn them with the micros- 
cope foresu iu mosses, mountains in grains of saud, thou- 
sands of animals in drops of water, and all the wonders of 
Nature, which, in her progress towards nothing, multiplies 
the resources of her intelligence^ while the human eye is 
incapable of perceiving their limits; that, afterwards, dis- 
playing to them in the heavens, a progression of greatness 
equally infinite, he had shewn them among the planeti^ 

• Some writers of modern times have highly extolled the Draids. 
Among other authoriiies, I shall oppose to them that of the Unmans, 
who, it is well known, were extremely tolerant in matters of reli> 
gion. Caesar says in his Commentaries, that the Druids, in. honor of 
the gods, burned men in baskets of osier, and that when criminals 
were wanting for this purpose, they sacrificed the innocent. Sueto- 
nius, in his Life of Claudius, says: " Tlie religion of the Druids, too 
cruel, it must be confessed, and which, in the time of Augustus had 
been simply forbidden, was by him entirely abolished. Herodotus 
had, long before, advanced the same charges against them. All that 
can be opposed to the authority of three Roman emperors, and that 
of the father of history, is the evidence of the romance of Astroa. 
Have we not faults enough of our own, without undertaking to jus- 
tify those of our ancestors 1 They were not, in fact, more culpable 
than other nations, who all sacriliced human victims to the Divinity. 
Plutarch reproaches the Romans themselves with having immolated, 
in the early times of the republic, two Greeks and two Gauls, whom 
they buried alive. Can it then be possible that the first sentiment 
of man in a state of Nature, should have been terror, and that he 
should have believed iu the devil, before he believed in Godt O - 
no i It is man who has universally misled man. One of the bene- 
fits of the christian religion has been to destroy, in a great part of 
vhe world, these inhuman doctrines and sacrifices. 
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acarefcly viiiMcy woridsmneh greater UMOioars, Satom 
at the distance of ti^ree' hundred milHotia of leagues; 
among the fixed stars,' infioitely more remote, suns which 
probably illumine other worlds; in the fHiiteness of tht 
milky-way, stars, that is suns innumlerable, besprinkled 
<ner the fece of heaven,- like grains of dust upon theeartl^ 
without man's knowing ^iHiether tliis may not be merely 
the threshold of the creation— -with what transport would 
they have viewed a spectacle which we behold with 
indifference? 

But I would rather suppose tiiat, mvtthoutthe magic of 
our sciences, a man like the inrtnous'Fenelon had appeared 
among them, and had thus addressed the Druids : ^ You 
frighten yourselves wfth the tenors whieh you instil into 
Che minds of the people. God Is jwit He sends among 
the wicked- terrible opinions, Vvhich recoil on those by 
whom lliey are difiFused. But he speaks to all men in the 
blessings he bestows. It is the principle of your religion 
to govern them by fear; mine draws them with cords of 
love, and imitates his sun, which he causes to shine on Uie 
evil and on the good.'* , 

If he had then distributed among them the simple pre- 
sents of Nature, before unknown, sheaves of corn, plants 
of the vine, sheep covered with wool. — O ! what would 
have been tiie gratitude of out fore&thecs ! They would, 
perhaps, have fled affrighted from the inventor of the teles- 
cope, mistaking him for a spirit; but they would, 
undoubtedly, have worshipped the author of Tdemachus. 

These, however, are only the snnllest part of the bles- 
sings for which their opulent descendants are indebted to 
Nature. I say notliing of that infinite number of arts, 
which are employed at home to procure tiiem knowledge 
and delight, or of that terrible invention of artillery, 
which secures the enjoyment of them, while its noise dis- 
turbs their repose at Paris, only to announce victories ; or 
of that new and still more wonderful art of electricity, 
which screens their mansions from the effects of light* 
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Ding ;* or of the privilege they ponets in this venal age» 
of pretidiog;, in all states, over <be happiness of men, when 
they think they have nothing more to fear from the 
powers of earth and of heaven. 

But the whole world is engaged only in the pursuit of 
pleasure. England, Spain, Italy, the Archipelago^ Hun- 
gary, all Southern Europe, are every year adding wools to 
wools, wines to their wines, and silks to their silks. Asia 
sends them diamonds, spices, muslins, stufis, and porcelain^; 
America the gold and silver of her mountains, the emeralds 
of her rivers, the dying materials of her forests, the cochi- 
neal, the sugar-cane, the cocoa of her fervid plains, which 
the hands of their inhabitants did not cultivate ; Africa her 
ivory, her gold, her very children, who serve them as 
beasts of burden all over the earth. There is not any 
portion of the globe, but what furnishes theiu with some 
article of enjoyment The gulphs of the ocean supply 

* On the subject of the effects of electricity, an idea extremely 
impioas has been expressed in a Latin verse, the import of which is 
that man has disarmed the Deity. Lightning is not a parUcnlar 
instrument of Divine justice. It is necessary to the purification uf 
the air in the heats of summer. God has permitted to man the 
occasional disposal of it, as be has given him the power of using 
fire, of crossing tlie ocean, and of employing every thing in Nature 
for his advantage. It is the mythology of the ancients, which, 
representing Jupiter always armed with thunder, has inspired us 
with so much terror. The Holy Scriptures contain ideas of tne Divi> 
iiity much more consolatory and a much sounder philosophy. I may 
be mistaken, but I think there is not a single passage in the bible in 
which lightning is mentioned as an instrument of divine Jostice. 
Sodom was destroyed by a shower of fire and brimstone. The tea 
plagues with which Egypt was afflicted were, the corruption of the 
waters, reptiles, lice, flie% the pestilence, ulcers, hail, locusts, thick 
darkness and the death of the first-born. Corah, Dathan, and Abi* 
ram were consumed b^ fire which issued from the earth. When.the 
Israelites murmured in the wilderness of Paran, " the fire of the 
Lord burned among them, and consumed them that were in the 
uttermost parts of the camp." Numb. xi. 1. In the threatenings 
denounced against the people in Leviticus, no mention is made of 
lightning. On the contrary, it was amid the noise of thunder .that 
the law, given by Grod to his people on Mount Sinai, was promulgated. 
Finally, in the sublime song in which Daniel calls on all the works 
of the Lord to praise him, he does not omit the lightning : and it is 
not foreign to the purpose to remark, that he includes in his invita- 
tion all the meteors wnich enter into the necessanr harmony of the 
universe. He qualifies them with the majestic title of " the pov#X» 
of the Lord." See Apocrypha, Song of the Three Children** 



STUDIES OF NATURE. 79 

them with pearls, its rocks with aiiibergrease, and its ices 
with furs. In tlieir native land, they have reduced moun- 
tains and rivers to a state of vassalage, in order to reserve 
for themselves feudal rights to fisheries and chaces; but 
there was no necessity to put themselves to so much ex- 
pence. The sands of Africa, where they have no game- 
keepers, send them clouds of quails and birds of passage, 
which cross the sea in spring to cover their tables in 
autumn. The north pole, where they have no cruisers, 
pours, every summer, upon their coasts, legions of mackarel, 
fresh cod and turbots, fattened in the long nights of the 
arctic regions. For them not only the birds and the fishes, 
but even the very trees, change their climate. Their 
orchards were formerly transplanted from Asia, as their 
parks now are from America. Instead of the chesnut and 
the walnut, which surrounded the farms of thejr vassals, 
*n the rustic domains of their ancestors, the ebony, the 
aervice-tree of Canada, the pine of Virginia, the magnolia, 
the tulip-bearing laurel, encircle their country-seats with 
the umbrage of the new world, and almost with its solitudes. 
They have transported. the jasmin from Arabia, the orange 
from China, the pine-rapple from Brasil, and a multitude of 
perfumed plants from every region of the torrid zone. 
They no longer want their suns; they can dispose of lati- 
tudes. In their hot-houses they can convey the heats of 
Syria to exotic plants, in the very season when their vas* 
sals are exposed, in their hovels, to. the rigors of the Alps. 
No one of the productions of Nature can escape them. 
What they cannot have while liyiug they procure when 
dead. The insect^, the birds, the shells, the minerals, nay 
the very soil of the most remote regions, fill their cabiuets. 
Painting and engraving present them with their scenery, 
and afibrd them the enjoyment of the glaciers of Switzer- 
land during the burning heat of the dog-days, and of the 
spring of the Canaries in the midst of winter. Intrepid 
navigators bring them, from places to which the arts have 
not dared to penetrate, journals of voyages still more inter* 
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eitiug than pictures, and augmeDt the traiH|ui)]ity» tbe 
•ecuiity and the silence of their nights^ soDietianes by a 
description of the tremendous tenipesti of Cape Horn, 
soiiietiiiws.l>y that of die dances of the h^>py ishuiders of 
the South Seas. 

Not only ail things that actually eidstv but eyen |hbk| 
agest contribute to their felicity* It was not.exclusiyd|f 
£9r the temifles of Venus ti^ Corinth invented those 
beautiful cQluDms, riiihig like pahn-trees; but» likewise to 
support the (Canopies of their beds. Their voluptuous ar| 
veils the light of day through taffeta ofcvery color, and, 
imitating, by softened reflections^ either. moon-light or son* 
rising, represents the objects of their loves as Dianas :or 
Auroras. The art: of IPhidias has contrasted their beauties 
with the venerable IiusIb of a Socrates and a Pkito. 'Ob- 
scure 6d|ofatrsy.by effort!^ which nodiing can i«pay, have 
made thdm 'aciquaiitted witib the soblioMf geniuses, who 
were ihei omameiits of 4he wforld in times not^r distant 
from tet)tigiib;:Orphetts,£oroaBter» £sop» Lokman* Dkvid, 
Soloihon, C6nfhcius«nd a multitude of fn^ben unknown 
even vto?«ntiqoity . It k no kmger for the Greeks, it is ^ 
themtliat Homer still sitigs of heroes and of gods, and that 
Virgil warbles- the notes of' the Latin flute^ which ravished 
the court of Augostus, and there re-kindled the loVe of 
couhtry and of 'Natu»e.' it is for them that Horace, Pope^ 
Addison, La^ntaitte,Cre8sner, have smoothed the rug^ 
path's of wisdom, and have rendered them more accessible 
and more khrely > than the treacherous precipices of folly. 
A' multitude of po^ts and historians of all nations, a Sopho- 
cles, an^Euripides, a OonidIle,-a^dne, a Shakspeai^e, a 
TasBo, a Xenophon, a Tacitus, a Pluteirch, a Suetonius, 
introduce them- into'the very closets of those terrible sover'^ 
sign^ that bruised with an iron sceptre the head of the 
nations With; whose^ happiness they were entrusted, cause 
them to bless their tranquil destiny,' and to hope for a still 
better under the r^ign of another Antonius. Those vast 
geniuses of all ages and of all countries, celebrating, with- 
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out concert, the everlasting lustre of virtue, and the Fro- 
vidence of heaven in the punishment of vice, add the 
authority of their sublime reason to the universal instinct 
of mankind, and multiply a thousand and a thousand times, 
in their lavor, the hopes of another life, of longer duration 
and of more exalted felicity. 

Ought not then a chorus of praise to ascena uight and 
day from our habitations to the author of Nature ? Never 
did ancient kings of Asia accumulate so many means of 
enjoyment at Susa or at Ecbatan, as our common tradesmen 
assemble in Paris. Yet, each day those monarchs paid adora- 
tion to the gods. They undertook no enterprize without 
consulting them, nor did they even sit down to table till 
they had offered them libations. Would to God, that our 
epicureans manifested nothing worse than indifference 
towards the hand which loads them with benefits ! But 
it is from the very lap of plenty and delight that their 
murmurs against Providence now arise. From their libra- 
ries, stored with knowledge, issue black clouds, which 
have obscured the hopes, the virtues of Europe. 



STUDY III- 



OBJECTIONS AGAINST PROVIDENCB. 

** There is no God,** says these pretended sages. Froit. 
the work, form your judgment of the workman.* Ob- 
serve, in the first place, this globe of ours without propor- 
tion and without symmetry. Here it is deluged by vast 
seas, there it is destitute of water, and presents nothing 
but burning sands. A centrifugal force, occasioned by its 

• See the replies of thete objectionf, Stady IT. 
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rutatory motion, has twelled out iti equator into lofty 
niountaiiif, whik it has flattened the polet: for this globe 
waa originally in a atale of aoAMM^ whether it waa a liime 
that i«ned from the boaom of the waten^ or what is more 
probable, a icum detached from the sun. The Tolcanoea 
scattered over the whole earth demonstrate, that the fire 
which formed it still bums beneath our feet Over this 
scoria, so badly, levelled^ rivers run as diance directs. 
Some inundate tiie plainly othelrs are swallowed up, or 
precipitate dMnaelvei in cataracts^ and none of them 
hi|s any thing lilie a regular current The islands are 
fragments of continenti destroyed by the ocean, and the 
continent itself is but a mass of hardened mud. Here the 
unbridled deep devours its shores ; there it abandons them» 
and exhibits new ' mountams which it has formed in the 
bosom of the billowSi Amid the conflict of elenu^nts, 
this burned ma)» grows colder every day. The ices of 
the poles and of the lofty inountains encroach on the plains, 
and gradually extend the uniformity of an eternal winter 
on this globe of confusion, ravaged by the winda^ the fire 
and the water. 

'' In the vegetable world reigns still greater disorder.* 
Plants are a fortuitous production of moist and dry, of heat 
and cold, a mere mould of the earth. The heat of the 
sun produces them, apd they are destroyed by the cold of 
the poles. Their sap obeys the same mechanical laws, as 
the liquids in the thermometer and in capillary tubes. 
Dilated by heat, it ascends through the wood, descends 
again throiigh the bark, and follows in its direction tiie 
vertical column of the air which impels it Hence it is, 
that all vegetables rise perpendiciHarly and that the 
inclined plain of a mountain contains no more than the 
horizontal plane of its base^ as geometry demonstrates. 
The earth itself is an ill-assorted garden, which every 
where presents nothing but useless plants or deadly poisopsr 

• The reply ttiII ,be foand in Stady V. 
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** As to the animak, Trith which me are better acquaiatt- 
ed, because they are allied to us by the same aflfections and 
the same waots, they exhibit still gKater incongruitifes * 
They were first produced by the expansive force of the 
earth during its infancy, and wepe formed out of the fer- 
mented slime of the ocean and the-Kile/ as we Me assured 
by certain historians, and amorig tbe rest by Herodotus, 
who received his inforaiation fnxn t|ie priesty of Egypt 
Most of them are otit of all proportion. Some have'euor«> 
mous heads and b^ls, as the toucan, others long niecks and 
long legs like the crane. These are without ibet, those 
have them by ' hundreds ; vthe legs of some are disfigured 
by auperfkioiis excrescenceis, such as the spurs attached to 
those of tlie hog, at the distance of some inches from his 
feet, which can be of no service to him in walking. Som^ 
animals are scarcely capable of motion, and ^omeinto the 
world paralytic, as the sluggard or sloth, wliich cannot go 
more than fifty paces in a day, and, as it Walks, utters the 
most lamentable cries. Our cabinets of natural history 
are filled with monsters ; bodies with two heads, heads 
with three eyes, sheep with six legs, &e. which prove 
that Nature acts at random, and proposes to herself no end, 
unless it be that of combining all possible forms; and, after 
all, this plan would denote an intention which her mono- 
tany disavows. Our painters will always imagine inany 
more beings than she is capable of creating. Besides rage 
and iliry desolate all that breathes, and the spari-ow-hawk 
devours, in the face of heaven, the innoceiit dove. 

'*But the discord which rages among animals is nothing 
in comparison to that which agitates the bosoms of men. f 
In the first place, the various species of mankind, scatter* 
ed over the earth, im>ve that they iio not all proceed from 
the same original. Som^ ar« Iblack, others white, red, 
cqiper-colored ash-co9ored. Some have wool instead o< 

• Vbr the rely tee Study VI. 
t For the reply tee.Stady VIL 



1 



84 STUDIES OF NATURE. 

biir, and otfaefB are witlioat a beard. There are dwarft 
and gianta. Sach are, in part, tbe TarieCiei of tbe buman 
iBoe, erery wbere equally odioiii to Nature. No where 
doet she nooriah nuui w^ perfect goodwilL He U the 
•oly aensible being that k obliged to cultivate the earth 
ibr a ■obaiatence; and, as if this unnatural mother were 
determined to perwcute the child she has brought forth, 
insects are permitted to consume his seed, hurricanes to 
destroy hb harvests, ferocious beasts to devour his flocksb 
▼okanoes and earthquakes to overwhelm his cities, while 
pestilence, which, from time to time makes the circuit of 
the globe, threatens, at length, his utter eadermination. 
For lus intelligence he is indd>ted to his own hands, his 
morality is the oflbpring of the climate, his governments 
are founded on force, and his religions on foar. Cold 
gives him enogy and heat relaxes him. Warlike and free 
in the north, be is a coward and a slave between the 
tropics. His only natural laws are his passions. And 
what other laws should he seek f If they should some- 
times lead him astray, is not Nature who gave them an 
accomplice in his criminality! But he is made sensible of 
his passions only as a warning never to gratify them. The 
difficulty of procuring subsistence, wars, imposts, preju* 
dices, calumnies, implacable enemies, perfidious friends, 
treacherous females, four hundred sorts of bodily diseases, 
those of the mind still more painful and more numerous, 
render him the most wretched creature that ever saw the 
light. It were better that he had never been bom. He 
isevery where the victim of some tyrant. Tbe other animals, 
at least possess the means of fighting or of flying; but man 
has been cast by accident on the earth, without habitation, 
without claws, without fangs, without agility, without in- 
stinct, and almost without skin ; and, as if it were not suf- 
ficient to be persecuted by almost all nature, he is in a 
state of warfare with his own species. In vaiu would he 
try to defend himself. Virtue steps in and binds him that 
Vice may cut his throat at her ease. He has no alterna- 
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five but to suffer and to be silent. What, after a] I, is this 
virtue of nvhich he makes such a parade ? A combination 
of bis imbecility, a result of bis temperament With what 
illusions is she fed? Absurd opinions* founded merely on 
the sophistry of artful men, who have acquired supreme 
power by recommending humility, and immense riches by 
preaching up poverty. Every thing expires with us. 
From experience of the past, let us form a judgment of the 
future: we were nothing before our birth, we shall be 
nothing after death. Confidence in our virtues is of hu- 
man invention, and the instinct of our passions of divine 
institution. 

But there is no God.* If there were, he would be unjust. 
What being, possessing unlimited power and goodness, 
wou!d have encompassed the existence of his creatures 
with so many ills, and would have decreed that the life of 
some should be supported only by the death of otliersf 
So much disorder is a proof that there is no God. It was 
fear that created one. O ! how the world must have been 
astonished at this metaphysical idea, when the first terrified 
mortal took it into his head to exclaim: 'There is a Godf 
Who could have made God? Why should he be God ? 
What pleasure could he take in this perpetual circle of 
wretchedness, of regeneration and of death ?**t 

• See Stady VIII. 

• The rftfutation of these objections will be found in the Studies to 
which the rcferetices are made. They are all reaolwd directly or 
Indirectly ; for, in a work of this nature, it would have been Impoa. 
rible to follow the scholastic order of a system of philoaogvhy. 
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STUDY IV. 



REPLIES TO THB OiJECTIONS AGAINST PROYIDBNOB. 



Such are the principal objections which have been 
in almost every age against Providence, and which 1 shall 
not be accused of having stated too feebly. Before I at- 
tempt to refute them, I shall take the liberty to make a 
few reflections on those by whom they were maintained. 
Did these murmurings proceed from some wretched 
mariner, exposed on the ocean to all the revolutions of the 
atmosphere, or from some peasant, bowed down by the 
contempt of the society he feeds, I should not be astonish- 
ed. But our atheists ansi, in general, well sheltered from 
the injuries of the elements, and especially from those of 
fortune. Most of them have never even travelled. As to 
the ills of society,, they complain of them unreasonal^y ; 
for they enjoy the most agreeable homage, though they 
have burst asunder its bonds by their opinions. Whs^ 
have they not written on friendship, on love, on duty to 
our country and on the human affections, which they have 
degraded to the level of those of beasts ; whereas some of 
them by the sublimity of their talents could have render^ 
ed them almost divine ? Are they not, in part, the cause 
of our misfortunes, by flattering in a thousand ways, the 
passions of our modem tyrants; while a cross, rising in the 
midst of a desert, conveys consolation to the miserable f 
It is even difflcult to restrain the latter within the bounds 
of a rational devotion, and it is a moral phenomenon, which 
long appeared to me inexplicable, to behold in every age, 
atheism springing up among men, who have most teason 
to extol the goodness of Nature, and superstition amon^ 

I 2 
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those who hare ilM siost JiMt ground of complaint ugainst 
her. It was amid the luxury of Greece and Rome, in the 
l>osom of the wealth of Indostan, of the magnificence of 
Persia, of the voluptuonsneia of China, that men flnt ap< 
peared, who ventured to deh)" the exiatence of a Deity. 
Ofi the contrary, the Tartars, destitute of habitations, the 
the savages of America constaHtfy preiaed with famine, 
the negroes without foresight or police, the natives of the 
rude climates of the north, the Laplanders, the Green- 
landers, the Esquimaux, see gods every where, even in the 
pebbles of their shores. 

I have long imagined atheism in the rich and volup^ 
tnous to be an argument of cotiacteiice* '' I am rich and 
I am a knave ;" they must say to themselves : ** therefore 
there is no God. Besides, if there is a God, there must 
be an account to render.*' These reasonings though na- 
tural, are not general. There are atheists who possess le- 
gitimate fortunes, and who use tlHMi momlly well, at least 
to external appearance. Besides, ibr the contrary reason, 
the poor man ought to argue : '' 1 am industrious, honest, 
and miserable ; therefore there cannot be a Providence.** 
But it is in Nature lierself that we must seek the source of 
these perverted reasonings. 

In every country, the poor rise early, cultivate the earth, 
live in the open air and in the fields. They are penetrated 
with that active power of Nature, which fills the universe 
But their reason, sinkidg under the weight of calamity, 
and distracted by their daily cares, is unable to support its 
sptendour. It stops short, without generalizing, at the 
sensible efiects of this invisible cause. From a sentiment 
natural to weak minds, they think that the objects of their 
religious worship are at their disposal, when they are within 
their reach. Hence it is, that, in every country, the de- 
votions of the common people are presented in tlie fields, 
in the midst of the objects of Nature. Thither they are 
continually directing the religion of the country. A her- 
flsHage on a mountain, a chapel at the source oi a stream, 

i3 
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m food image of the Virgin, in wood, niched in the trunk 
of an oak, or in the foilage of a hawthorn, attract them 
■luch more powerfaily than the gilded altan of cathedraJa. 
I except thoae, however, .whom the love of wealth has en- 
tirely corrupted; such must have saiuts of silver, even in 
the fields. The principal religious acts of the common 
people in Turkey, Persia, India, and China, are pilgrim, 
ages in the fields. The rich, on the contrary, anticipated 
in all their wishes by men, no longer want any thing of 
God. They pass their lives in their apartments, where 
they see nothing but works of huuiau industry, lustres^ 
wax-candles, mirrors, set^rctaries, parasites, books, wits. 
They gradually lose sight of Nature, whose productions, 
besides are almost invariably presented to them disfigureda 
or out of season, and always has the effect of the art of 
thdir gardeners or of their artisans. They fail not, like- 
wise to explain her sublime operations by the mechanism 
of the arts which are most familiar to them. Hence so 
many systems, whence you are enabled to guess the occu- 
pations of their authors. Epicurus, exhausted by volup- 
tuousness, framed his world and his atoms, which exclude 
all ideas of a Providence, from his apathy ; the geometri- 
dan forms it with his compasses; the chemist with salts; 
the mineralogist deriveti its origin from fire; and those 
#ho apply themselves to nothing, and they are not a few, 
suppose it, like themselves, in chaos and wandering at ran- 
dom. Thus the corruption of the heart is the first source 
of our errors. In the next place, the sciences, employing, 
in the investigation of natural things, definitions, principles 
and methods disguised by a great geometrical apparatus, 
seem by this pretended order, to reduce to order such as 
deviate from it. But if this order existed, such as they 
present it to us, could it be of any use to man ? Would it 
be sufiicient to comprise and to console the miserable t 
For what interest can they take in that of a society which 
tramples them under foot, when they have nothing to hope 
from that of Nature which abandons them to the laws of 
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moiicMi t I flball now proceed to reply successively to the 
objections I have stated against Ptovklejicey fouoded od the 
disorders of the g1obe» oi vegetables, of apimals of mao, 
and on the nature of God himself. 



REPLIES TO THE OBJECTIONS AGAINST PROVIDENCE, 
FOUNDED ON THE DISORDERS OP THE GLOBE. 

Though my ignorance of the means employed by Na- 
ture in the government of the worki, is greater than I am 
capable of expressing, it is however, sufficient to cast one's 
eyes on a map, and to have read a little, to be able to de- 
monstrate, that those, by which her operations are explain- 
ed to us, are not founded in truth. From human insuffi- 
ciency spring the objections levelled at divine Providence. ^ 

In die first place, to me it appears not more natural to 
ascribethe uniform motion of the earth through the heavens, 
to the two movements of projection and attraction, than 
to attribute similar causes to that of a man walking on the 
ground. In my opinion, the centrifugal and centripetal 
forces, no more exist in the heaivens than the circles <^ the 
equator and of the zodiac. However ingenious these hy- 
pothesis may be, they are only scaffoldings, invented by 
men of genius, for rearing the fiibric of science, but which 
no more assist us in penetrating into the sanctuary of Na- 
ture, than those employed in tlie oonstraction sf our temples, 
can conduct ns Into the sanctoary of religion. These com- 
bined powers are no more the moving principle of the 
courses of the stars, than the circles of the sphere are their 
barriers. They are merely signs, that have, at length, 
usurped the place of the objects they were intended to re- 
present, which has been the esse with every thing else of 
human establishment. 

)f a rentrtfiigal force had raised the mountains of the 
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globe when it was in a state of fusion^ there would have 
been mountains much more elevated than the Andes of 
Peru and of Chili. Chimborasso^ the loftiest of that im- 
mense chain, is not above 3220 or 3350 fitthoms in height; 
for the sciences are not perfectly agreed even in matters of 
observation.* This elevation, which is nearly the greatest 
known on earth, is less in proportion, than the third part 
of a line on a globe six feet in diameter. Now a block 
of melted metal presents scorias much more considerable 
in comparison to its mass. Look at the irregularities m 
the surface of a simple morsel of iron-dross. What fright- 
ful protuberances must have been formed on a globe of 
heterogeneous and boiling matter, three thousand leagues 
thick 1 The moon, with a diameter much less considerable^ 
contains mountains, according to Cassini, thai are three 
leagues in height But what would have been the con- 
sequence if, in addition to the action occasioned by the 
heterogeneous nature of our terrestrial materials in a state 
of fusion, we likewise suppose that of a centrifugal force 
produced by the rotatory motion of the earth ? In my 
opinion, this force must have been necessarily exerted in 
the direction of its equator, and instead of forming it into 
a globe, must have flattened it out in the heavens, like the 
large plates of glass made by the glass-blowers. 

Not only the diameter of the earth at the equator is no 
greater than under its meridians, but the mountains there 
are not more elevated than in other parts. The celebrated 
Andes of Peru do not begin at the equator, but several de- 
grees beyond it to the south, and running along the coast 
of Peru, Chili, and Magellan*s land, they stop at the fifty- 
fifth degree of southern latitude in Terra del Fuego^ where 

• The former computation is by La Condamine, and the latter br 
Don George Juan. M. Humbolt, a-traveller. whose zeal and Intel 
iigence are expected to throw much new lighten this important por- 
tion of the globe, on the 23d of June, 180t, ascended Chimborasto. 
A tremendous cleft prevented his reaching the summit of this im 
mente colossus when only 472 yards distant from iL According to 
two geometrical operations, he calculates the height of Chlmborasso 
to be 4034 yards or 3<02 fathoms above the level oi the tea. T. 
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they present to the ocean a promontory of eternal ice of 
prodigious height. Through their wnole extent, they 
nerer open hut at the streights of Magellan, formmg, ac- 
cording to the testimony of Grarcillasso'de la Vega,* an un- 
interrupted rampart, fortified with pyramids of snow, in- 
accessible to men, to quadrupeds, and even to hirds. On 
the contrary, the mountains of the isthmus of Panama, 
which are nearly under the line, have so little elevation 
in comparison to the Andes, that Admiral Anson, who 
coasted along the whole of them relates, that when he 
had arrived at a certain latitude, he experienced sufibcating 
heats, '* because the air," says he, *' was not* cooled by 
the atmosphere of the lofty mountains of Chili and 
Peru." 

The highest mountains of Asia are entirely out of the 
tropics. The chain known by the name of Taurus and 
Imaus commences in Africa, at Mount Altas, in about 
the SOth degree of northern latitude. It traverses the 
whole continent of Africa, and all Asia, between the 
38th and 40th degree of latitude; throughout this 
immense extent most of its summits are covered at 
all seasons with snow; which, as will elsewhere be 
demonstrated, is a proof of a considerable elevation. 
Mount Ararat, which forms a part of this chain, is 
more elevated, perhaps, than any mountain of the New 
World, to judge from the time taken by Toumefort and 
other travellers to ascend from the base of the mountain 
to the commencement of its snows; and, what is less 
arbitrary, from the distance, at which it may be seen, 
which is, at least, six days journey of a caravan. The 
peak of Teneriff is discernible at the distance of forty 
leagues. The mountains of Norway, called Felices, may 
be perceived fifty leagues off at sea, and according to a 
learned Swedish writer, they are three thousand fa- 
thoms in height. The peaks of Spitzbergen, of New Zea- 
land, of the Alps, of tne Pyrenees, of Switzerland, and 
those which are covered all the year round with ice, are 



* Hbtory of the locas, Book I. chap. viii. 
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exceedingly elerated, though inott of them are very re- 
mote from the equator. They do mrt eren ruu in direc- 
tions parallel to tliat circle, as must have been the cafe 
admitting the supposed effect of the rotation of the globe: 
for if the chain of Taurus* in the ancient continent nuw 
from west to eait» that of the Andes in the new runs from 
north to south. Other chains proceed in other directiooa. 
But, if the pretended centrifugal force once possessed the 
power of heaving np mountains, why does it not possess 
at this day the power of raising a straw into the air? It 
ought not to leave a single detached body on the surfttce 
of the earth. They are affixed to it, I shall be told, by 
the centripetal force or gravity. But if that power actual* 
ly draws all bodies towards it, why were not the moun- 
tains, when in a state of fusion, subject to its laws ? I 
know not what reply can be made to thi» twofold obiec 
tion. 

The sisa, appears to me as incapable of forming moun- 
tains as the centrifugal power. How can we imagine the 
possibility of its having thrown them op out of its womb? 
It cannot indeed be denied, that marbles and calcareous 
stones, which are only pastes of madrepores and amalga- 
mated shells, that flints, which are a concrelion» and 
marls, which are a solution of them, and that all the ma- 
rine substances, found ia every part of the two continents, 
are the produce of the ocean. These matters serve as the 
base of a great portion of Europe; hilb of considerable 
height are composed of them, and they are found in various 
parts both of the old and the new world, of equal 
elevation. But liow they were fixed in their present 
situations cannot t>e explained by any of the actual move* 
ments of the sea. Tn vain would we ascribe it to revo- 
lutions from west to eairt ; never would the sea possess the 
power of raising any thing above its level. If certain 
ports of the Mediterranean which have actually been left 
dry by the sea, are produced as instances, it is no less cer- 
tain, that there is a much greater number on the same 
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coaslst which it has not abandoned. On this subject that 
judicious obtterver, Mauudrel, in his Journey from Aleppo 
to Jerusalem in 1699, savs: " In the Adriatic gulf, the 
Ugfathotise of Arminium or Rimini, is a league from the 
sea, but Ancona, built by the Syracusans, is skill close to 
the shore. The arch of Tragan, which rendered its port 
more commodious for merchants, is situated immediately 
upon it. Berritta, the favorite spot of Augustus, who gave 
it the name of Julia Felix, preserves no remains of its 
ancient beauty, except its situation on the brink of the 
sea, above which it is elevated no higher than is neces- 
sary to secure it against the inundations of that element.** 
The testimony of the most authentic travellers corres- 
ponds with that of this ingenious English writer. His 
countryman, Richard Pocock, who travelled in Egypt in 
1737, with less taste, but with still greater accuracy, 
affirms that the Mediterranean has gained as much ground 
as it has lost.* *' To convince yourself of this, says he, 
nothing more is necessary than to examine the coast, for 
you will see under water, not only a great quantity of 
works cut out of the rock, but likewise the ruins of many 
edifices. About two miles from Alexandria are to be seen 
under water the ruins of an ancient temple.** An anony- 
mous English writer, in a journal of travels replete with 
excellent observations, describes several very ancient cities 
of the Archipelago, such as Samos, the ruins of which are 
close to the sea. Of Delos, which, as every one knows, 
is in the centre of the Cyclades, he says: f ** We found, 
along the coast, nothing but the remains of superb works, 
and we perceived, even in the water, the foundations of 
some large edifices which were never completed, and ruins 
of others that have been destroyed. The sea appears to 
liave gained on the island of Delos; and, as the water was 

• Travel* into Egypt, Vol. I. pages 4 and 30. 

♦ Travels in prance, Italy, and the Islands of the Archipelago, i^ 
170S. Tol. iV* Letter cxxvii. p. SM. 
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clear and the weather calm, we had an opportanity of 
viewing the remaiiM ^ an ancient building. In placet 
where the fishes swim at their ease, and over which the 
tmall fesaels of these parts row to reach the coast.** 

The ports of Marseilles. Carthage, Malta, Rhodes, 
Cadiz, &c. are still frequented by navigators as iu the 
times of the most remote antiquity. The Mediterranean 
could not have sunk at one point of its shores, without 
sinking at every other; fbr water m a basin always finds 
its level. This reasoning will apply to all the coasts of 
the ocean. If portions of the shores are found to be 
abandoned, it is not because the sea retires, but because the 
earth is gaining ground. This is the effect of alluvions, 
frequently occasioned by the overflowing tif rivers, and 
sometimes by the ill-advised labors of man. The en- 
croachments of the sea on the land are equally local, and 
are caused by some earthquake whose effects extended to 
no great distance. A^ these reciprocal invasions ai the 
two elements are partial and frequently in opposition on 
the same coasts, which have in other respects Constantly 
preserved their ancient level, it is impossible to deduce 
firom them any general law for the movements of the ocean. 

We shall presently examine how so many marine fos- 
sils could have been removed from its bed; and I confi- 
dently believe, that by adhering to respectable traditions, 
I shall be able to advance something on this 8ubjei*t not 
unworthy the attention of the reader. But to return to 
mountains, such as (hose of granite, which are the high- 
est on the globe, and the formation of which is not ascribed 
to the sea, because they contain no deposit 1o attest such 
a transition, the same philosophers employ another system 
to explain their origin. They suppose a primitive earth, 
whose height equalled the present elevation of the most 
lofty peaks of the Andes, of Mount Taurus, and of th( 
Alps, which remain so many testimonies of the existence 
of this primeval soil: they then employ snows, rains, winds 
and I know not what other agents, to lower this ancient 
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contiaeut to the brink of the aeiiy lo that we inhabit cmly 
the bottom of thu enormous quagmire. This idea has 
something imposing ; in the first place because it excites 
terror, in the second, because it corresponds with the pic- 
ture of apparent desolation presented by the globe : but 
it vanishes before this simple question : *' What has become 
of the earth and the rocks gf this tremendous devas- 
tation r 

If it is replied : They were thrown into the sea — this 
answer admits the existence of the basin of the sea, prior 
to the sinkiug^ of the continents and the excavation of its 
bed would then present many ^ther difficulties. But let 
us admit it. How comes it that those ruins have not 
filled it up in part? Why has not the sea overflowed? 
How happeus it, on the contrary, that it should have 
abandoned tracts so extensive* as to form the greatest part 
of the two continents? Our systems, therefore, cannot 
aooount for the steepy ^evation oi the mountains of granite 
by any degradation of the r&st of the earth, because they 
know not how to dispose of its ruins ; nor for the forma- 
tion of caleaffeoMS mountains by the movements of the 
ocean, because, in its present state, it is incapable of co- 
vering them. Besides, it is no new opinion that philo- 
sQphera have considered the earth as a decaying ^ric. 
The baren Busbequius, has the following observation on 
the opinion of PolytMus, in his curious and entertaining 
letters: ^ Polybius pretends to have proved, that the 
entrance of the Black Sea, would, in process of time, be 
choaked by banks of sand, mi by the mud which the wa- 
ters of the Danube and Borystlienes earned along with 
them; that, consequently, the Black Sea would be inac- 
cessible, and its commerce entirely ruined. Yet the sea 
of Pontiis is at this day as navigable as at the time of 
Pi^ybius."* 

Bays, guipfas, and mediterranean seas, are no more thr: 

• Lettei 1. p. 181 
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cflfecti of imiplioiM of the ooeui iato tbe buid, than moan- 
taint are productiona of the oentrifiigal nation. Theae 
diMNnden, as they are termed, are neoeaary to the haimony 
of all the parts of the earth. Let ns suppose* for esumf^ 
that the Strrigbts of Gibraltar were doaed, as they are 
said formeriy to have been, and that the Mediterranean 
no longer existed. What^ in this case, would beuome of 
so many rivers of Europe, Asia and Africa, which are 
supplied by the Tapors ascending from that sea, and roll 
back their waters to it in wonderfully exact proportion, 
as the calculations of many ingenious men have fully 
demonstrated? The north winds, which constantly ie> 
fresh Egypt in summer, and waft the emanations of tbe 
Mediterranean as far as the mountains of Ethiopia, to sup* 
ply the sources of the Nile, traversing, according to our 
supposition, a space destitute of water, would carry 
drought and barrenness over all the nothem rq;ions of 
Africa, and even into the interior of that continent The 
south of Europe would fare still worse; for the hot and 
scorching winds of Africa, which charge themselves with 
so many rainy clouds in their progress across the Medi> 
terranean, now blowing over the dry bed of that sea, with- 
out tempering their heat by any humidity, would blast, 
with burning sterility, all the vast portion of Europe 
extending from the Streights of Gibraltar to the Euxine 
Sea, and would dry up all the regions through which now 
flow the Rhone, the Po, the Danube, and a multitude of 
other rivers. Besides, it is not sufficient to suppose that 
the sea forced a passage into the bed of the Mediterranean, 
as a river inundates a champaign country, aAer break- 
ing down its banks; it is necessary still farther to suppose* 
that this deluged tract was lower than the ocean, a cir- 
cumstance not to be met with in any part of the terra 
firma, which is every where above the level of tlie sea, 
those portions excepted that have been recovered from the 
deep by human industry, as is the case in Holland. It 
must farther be supposed, that a lateral sinking of the 
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€arth muii have taken place round the whole circamfer* 
ence of the Mediterraneaiit to regulate the circuiti, 
dedivitieBy chairaeifl^ and windings of so many rwen^ 
which come fnm such a distance to diseharge themselves 
into it; and that this striking miist have been effected with 
wonderful accuracy r ibr these rivers^ frequently ^issuing 
from one and the same mountain, arrif e, by the same 
declivities, at distances widely different ; and yet, nMwith'- 
standing the difference of their courses and of their levels, 
their channels never cease to be full, and their wateM 
never run either tob fast or too slow. It is not, therefore. 
to an irruption of the ocean that the Mediterranean most 
be ascribed, but to the sinking of the globe over a tract* 
upwards of twelve hundred leagoes in length and fcight 
hundred in breadth, whieh has been effected with arrange* 
ments so happj^ and so favorable to the circulation of so 
many lateral rivers* that if time permitted taief to Mow 
the course of a single one, it would be seen hew utterljr 
destitute of foundation thii^ supposition teuat be^ Earth* 
quakes, indeed, produce convulnons of this nature, but of 
small extent, and which, so ftnr fronr forming channels for 
rivers, absorb the courses of streams, and sometimes convert 
them into lakes or marshes. These hyputheses may be 
applied to all gulls, bays; great lakes aild Mediterranean 
seas ; and we shall be convinced, that if these inland waters 
did not exist, not a spriiig would remain in the greatest 
part of the habitaUe globe.' 

To form an idea of I he* order of Nature we must relin- 
quish ourcircumscribed- ideas of human order. We must 
renounce the plans of our Architecture, which frequently 
employs riglrt lines, that our sight may, atone glanoe^ take 
m our whole domain ; which makes symmetry indispen* 
sable in all our arrangements; whicb gives wings to' our 
houses on the right and on the left, that every part of our 
habitationa may be comprehended in a single view, while 
we 'Ocenpy- iSbse ceatfev'and which levels with the rnle* 
smootlift and polisheathe stones it etnpkyyl^ that o«> ino- 

K 
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numents may be pleasing to the eye and to the touch. 
The arrangements of Nature are not those of a Sybarite; 
their object is the benefit of mankind and of iUi beinga. 
When Nature raises a rock» she introduces clefts, inequa- 
lities, projections, perforations. She hollows and roughens 
it. with the chisel of time and of the elements; she plants 
on it herbs and trees; she stores it with animals and places 
it in the bosom of the sea, in the very ibcus of tempests, 
10 afford a retreat to the inhabitants of the air and of the 
waters. 

When Nature, in like manner, intended to scoop out 
the basins of the seas, she applied neither the rule nor the 
compasses to their borders, but formed in them deep bayii> 
sheltered from the general currents of the ocean, that^ 
during the violence of tempests, tlie livers might there 
disembogue, themselves in security; that 'legions of fishes 
might resort thither for reflige in all seasons, and there 
lick up the alluvion of the eartli, carried along by the 
fresh waters; that they might there spawn, many o f them 
ascending even into the rivers, in quest of shelter and of 
food for their young. It is for the preservation of these 
harmonies that Nature has fortified e?ery shore with long 
banks of sand, with reeft, with enormous rocks, and islands, 
which are placed at suitable distances to protect them from 
the fury of the ocean. 

She has employed similar dispositions in forming the 
beds of rivers, of which some. notice will be taken in the 
seqnel of this Study, though our limits will permit us only 
to skim lightly over a subject so new and so fertile in 
observations. Accordingly she has not made the waters 
of rivers to run in a straight line, as they must have flowed 
according to the laws of hydraulics, on account of the 
tendency of their movements towards a single point, but 
she causes them to wind about for a long time through the 
bosom of the land^ before they discharge themselves into 
the sea. In order to regulate the course of these riven^ 
jnd to accelerate or to retard it, conformably to the level 
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of the countries through which they flow, she pours into 
them lateral rivers tliat accelerate it in a flat country, when 
they form an acute ang'le witii the source of the main 
river, or retard it in mountainous tracts, by forming a right, 
and sometimes an obtuse angle with its stream. These 
laws are so infallible, that, by merely inspecting a map, a 
judgment n^ay be formed, whether the rivers that water a 
country are slow or rapid, and whether this country is flat 
or elevated, by the angle which the confluent streams form 
with their currents. Thus most of those which discharge 
.themselves into the Rhone form right angles with that 
rapid river, in order to moderate its impetuosity. Some 
of these confluent rivers are real dykes, crossing a stream 
from side to side, in such a manner, that the river so 
(grossed, whose current' was very rapid above the confluence, 
flows very gently below it. This may be observed in 
many of the American rivers, and especially in theMechas- 
s6be. Prom these simple perceptions, which time will 
permit me only t6 indicate in this place, it may be conclu- 
ded, that it is easy to retard or to accelerate the current 
of a river, by merely altering the angle of incidence of its 
confluent streams. This remark I offer not by way of 
advice, but as a very curious speculation ; for it is always 
dangerous for man to derange the plans of Nature. 

The rivers, on discharging themselves into the sea, 
produce, in their turn, by the directions of their mouths, 
retardation or acceleration in the courses of the tides. But 
I must not launch out ferther into the study of these grand 
and sublime harinonies. I am satisfied with having said 
enough to convince the reader, that tlie bed of the seas 
was scooped out expressly to receive their waters. 

I must, however, produce one argument more, calculated 
to remove every species of doubt on the subject. If the 
bed of the seas was formed, as it has been supposed, by a 
smking of the land, the shores of the sea, under the water, 
would have the same intli nation as the adjoining continent. 
How, this is not the case on any coast whatever. The 

k2 



100 STUDIES OF NATURE. 

declivity of the bed of the lea it much mora rapid than 
that of the contiguouf lands, of which it is by no means 
a prolongation. Paris* for example^ stands about twenty- 
six fathoms higher than the level of the sea, reckoning 
from the base of the bridge of Notre Dame. From this 
bridge, therefore, to the point where it discharges itself 
into the sea, a distance of forty leagues^ the Seine falls no . 
more than one hundred and thirty feet; whereas, measu- 
ring only a league and a half from its mouth into the sea^ 
you find all at once an inclination of sixty to eighty fathoms, 
tlie depth at which vessels anchor in the. road of Havre- 
de-Grace. These differences between the level of the land 
and the level pf the bed of the sea, in the same line of 
direction, are found more or less on every coast* Dampier, 
an English navigator, has observed,' that the seas which 
wash elevated shores are much deeper, and that on low 
shores they are very shallow: but there is always this 
striking difference, that, along low shores the bed of the 
sea is always more inclined than the soil of the adjoining 
continent, and tliat sometimes along high lands, no bottom 
IS to be found. This, therefore, demonstrates, that the beds 
of the seas were hollowed out expressly to contain them. 
The declivity of their excavations is regulated by. laws 
infinitely wise ; for if it were the same as that of the con- 
tiguous lands, the billows of the sea, whenever the wind 
blew towards the shore, would cover the adjacent li^nd to 
a considerable distance. This actually happens in storms 
and extraordinary tides, when, the waves overflow their 
accustomed bounds; for then meeting witli a declivity, 
gentle and inconsiderable in comparison to that of their 
bed, they sometimes deluge the land to tlie distance of 
several leagues. This happens from time to time in the 
island of Formosa, whose natural ramparts were probably 
destroyed, at some remote period, by the inhabitants. For 
nearly a similar reason, Holland is exposed to inundations, 
because it has encroached on the very bed of the sea. 
On the shores of the ocean principally is fixed that invisi^ 
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ble barrier which the Author of Nature haa pretaaoed to 
its waves. There you. perceive that you are at theiuter- 
section of two different planes, one of which terminates 
the declivity of the land, and the other ccmmenoes that of 
the sea. 

It cannot be alledged that it was by the currents, of the 
sea, that its bed was hollowed out; for where could they 
have deposited the earth that filled it 9 It is impossible 
for them to elevate any thing above their own level. It 
cannot even be asserted that the channels of the rivers 
were excavated by the current of their own waters, for 
there are several which pass» by subterraneous routes, 
through masses of solid rock, so hard and so thick as to 
bid defiance to the pick-axes and the mattocks of. our 
laborers. Besides, these rivers must have formed, at the 
place where they .discharge themselves into the sea, banks 
of sand and accumulations of earth, proportioned to the 
quantity of that substance which they must have excavated 
to form their beds ; on the contrary, most of them, as !we 
have observed, empty themselves at the bottom of bays, 
hollowed out expressly to receive them. How is it that 
these bays have not been filled, since they are incessantly 
conveying into them the substances washed away from 
the land ? Why is not the bed of the ocean itself choaked 
up, by the perpetual accumulation of the spoils of vegeta- 
bles,) sand, rocks, and the wreck of earthy which, on the 
least shower that falls, turns yellow all the rivers that fall 
into it? The waters of the ocean have not risen a single 
inch since men began to observe them, as might easily be 
proved from the state of the most ancient ports of the uni- 
verse, that are still, for the most part, at the same level. 
I have not time to treat, in this place, of the means employed 
by Nature for the construction, preservation and purifica- 
tion of this immense basin : they furnish us with fresh 
subjects of admiration. I have said enough to prove that, 
what in Nature appears to us to be the effect of ruin and | 
of chance, is, in many instances, the result of the most 

e3 
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^ pfoibnid iftelligeiice. Not CaHy m^ htir ftdli>.ffoni our 
hcndtr nor. m ■parrow torn a tier» bnt not a pebUe rolls 
on the ahona of Ak oeean, without the pemiarioo of the 
Almig^faty* acoordiog to tbt aoblimc exfkcfliiba. of Job: 
Tetnpui potuit tenehrisp et wuversarum finem ipse eotUi' 
deraif Upidem quo^tu euUffinig $t umlbrum m^rtit'^** He 
has Jet bounda to darknen, and hitnaclf cooaidera the end 
of all thihgi^ the aUm^ boned in the obacurity of the eardi 
and theahadow of. death.*'* He likewiae knowa the mo- 
IMnt wheft thiit atone muat spring into light, to serte as 
a moniUDent to the nations. 

Independent, of the innmnerable. geographical proofs, 
«vbich attest fliat the ocean ne^er excavated by iis irnip- 
tiona a single bay^ nor detached any pdrticto of the con- 
tinenty there are others which may bk dednosd from Tege^ 
tables, frona animals, and from Inao. This ianot the 
proper place to dvejl . on that . aubitet :. but, I aliall Intro- 
dooe, 1^'tiieway^an ^ibaervation firoiliihe vegetable ic^rtd,^ 
which proves, for escample^ that England was never viiitecl 
to the continent of Europe, . aa sonte have aappoaed^ but 
tbat.frdm the beginning it was aqwralcd from it by the 
Channel. Csosar remarka^ in his Commeotari^ that at 
the time when . he hmided thfe island, it coi^taitied 
neither the beech-tree .nor the &t^ though both theae 
trees were common in Qwaik^, along < the- banka of the 
Seine and of the Rbwe. Now Jf these rivers had -ev^r 
flowed thfoogh. Britain, they must bare carried akyng With 
them the sedda of the vegetables which grew «t tfttslr 
aources and on their .bdnhs . -^The beed> And thetiir wildi, 
at this day,, thrive well itii England, mofiM; of neceMity, 
have grown there at that time, particularly. «s thdy>W6ttld 
not have changed their latitude, «|ld are, oa we slmll see 
elsewhere, of the genus of fluviatic trdes, the deeds of 

• In the English version of the Bible thi«; paa^age is tlias transla- 
ted : *' He settetH an end to darkness and searcheth out all perfection ; 
the stones of darkness and the shadow of death." Job, chap, xxviii. 
t. T. 
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which w^ theqiielves by m^a^t of tlye. waters. . Bendei, 
whence^ c^d^^he Sciiif^. th^tJlhiiiev tha Thuiies, aaid.so 
m%ay other riv^s. wh^fi^-course i» supplied by tj^/e^ eman* 
alioDs of the .CbaDiie)» ha?e:, received their water? The 
Thames* then, must hara flowied throyigh France, or the 
Seine through £uglan,(j^,0r. to ttpeak^more conformably to 
truth, the countries no\\ watered by those rivera^ ffiuat 
have been (completely dry* . 

Our maps^ like most of jUbe. instruments of our scienceo, 
have misled U8» Observing in them so many indentation^ 
and projecti(His on the , coasts of the continent, we have 
been induced to believe,, that, the currents of the sea nuist 
have occasioned these irregularities. We have, just seen 
that this efiB$ct wa^ not prodilGed by. thetp; we shall now 
proceed to demonstrate that Ikii could not possibly haire 
been tlie case^ : 

Dampier, ^hp Wai} nol; the first cireumnavigator ei the 
globe, but who^ in my op(inion» ha* made die uyost judit 
C90US observations. joaJU; sayi«:iii t»is exeieUent Treatise po 
the Winds and Tide^e '< Bays have seldom any miTeiittft 
Or if they have they .ere oidy ^ qounter-curreati. , And 
thetfe <M>untel'''Currknts too do sei.froni otiie point to fKfO>* 
tlier without intederiiig with . Ibe little bays between.7 
In proof of. this, he quolea various bbaervation^, and many 
of a similar ntiture are £AUnd aeiitttered through the jour* 
nals of other oavigalooss* Thiough he .has treated only of 
the currents betweete the tropicsy and even that with 
some degree. of obscurity, we ahall generalize this prin* 
ciple, and api^ly it to. the chief bays of ch^ cootineiits. j 

. 1 reduce ih0' getterftl currish ts of the ocean to two* 
Both €i these proceed from the. poles, and are produced^ 
in my opinion^ by the alternate fusion of their ior$j 
Though this .i$ not the preipeiij place to ^aimne theia; 
cause, yet it appears so fif(turli},.fo new^ and of such, curious 
investigation^ that the reader will not be ofiPeuded, if I 
give him an idea of it by the way* 

The poles appear to me the sources of the sea, as the 
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icy moantditt are the aoureef of the principal riven, ft 
ii» if I am not mntaken, the ioea and the snowi whidi 
cover our poles, that annually renovate the waters of the 
sea, comprehended between oar continent and that of 
America, of which the prqjeeting and retreating parts 
correspond like tiie banks of a river. It may be remarked, 
at first sight, on a map of the world, that the bed of the 
Atlantic Ocean gradinlly grows narrower towards the 
north, and widens towards the south; and that the pra> 
j^ting part of Africa, corresponds to that great retreating 
part of America, at the bottom of which is situated the 
Gulf of Mexico; as the prominent part of South America 
corresponds to the vast Gulf of Guinea ; so that in its 
configuration this bed has the proportions, the siouositits, 
the source and the mouth of a fluviatic channel. 

Let us now observe that the ices and snows form, in 
the month of January, on our hemisphere, a cupola, the 
arch of which extends more than two thousand leagues 
over the two continents, with a thickness of some lines in 
Spain, of some inches in France, of several feet in Ger- 
many, of several fathoms in Russia, and of some hundreds 
of feet, beyond the sixtieth degree; such as the ices which 
Henry Ellis and other navigators of the north there met 
with, even in the middle' of summer, and of which some, 
according to Ellis, were from fifteen to eighteen hundred 
feet above its level ; for their elevation probably continues 
increasing up to the very pole, in the same proportion as 
those that cover the summits of our icy mountains, which 
must give them, under the very pole, a height which there 
is no possibility of ascertaining. From this simple outline 
we perceive what an enormous mass of water is fixed by 
the cold of winter, in our hemisphere, above the level of 
the ocean. It is so considerable that I think myself war- 
ranted to ascribe to its periodical fusion the general move- 
ment of our ocean and tiiat of our tides. We may, in like 
manner, attribute to the effects of the fusion of the ices of 
the south pole, which are still more extensive, the move* 
ments of its ocean. 
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No coocliwicm relative to tbit movetiaentM of the sea has 
yet been deduced from two. masses of ioe so considerable^ 
accumulated at the poles of the workL , They must, how* 
ever, occasion a v«f y sensible aiipiientation of its waten, 
-when they are restored to. it ,by the action of the sun, 
-which causes their partial: fusi<^n every yeas; or a great 
diminution when they are withdrawn from it by the effect 
of evaporations, which fix them in the form of ice on the 
poles, when the sun retirq^. On this subject I shall pre- 
sent to the reader some reflectiotiaand obserrations^ which 
X venture to call e^ctremelyr interesting; and shall leave 
e decision to the judgment of those unfettered by system 
and by partiality^ I shall endeavor to abridge them as 
muck as possible^ and hope that I shall be pardoned, in 
consideration of their novelty. From the simple effusions 
of the polar ices I shall deduce the general movements of 
lAe seas, which have hitherto been ascribed to gravitation, 
or to the attraction of the sun and of the moon on the 
equator. 

It cannot be denied, in the first place, that the currentr 
and tides proceed fhHti the pole, in the vicinity of the po- 
lar circle. .. • 

Frederic Martins, who^. in his vt^ysege to Spltzbergen 
in 1671, advanced to the. eighty-first degree of north lati- 
tude, positively asserts, that the currents among the ices 
set towards the south. He fiirther adds, that he can say 
nothing concerning tlie flux and reflux df the tides. This 
shoitld be carefully remarked. 

Henry Ellis observed with astonishment, in his voyage 
to Hudsou*8 Bay, in 1746 and 1747, that the tides there 
came from the north, and that they were accelerated, 
instead of being retarded, in proportion to the height of 
the latitude. He asserts that these effects, so contrary to 
those usual on our coasts, where they come from the south, 
demonstrate that the tides of those latitudes proceed nei- 
ther from the line, nor from the Atlantic Ocean. He 
ascribes them to a supposed communication between 
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Hudflon*8 Bay and the South Sea ; a commanicatioQ which 
he sought with much ardor, and which was the object of 
his voyage. Now, however, we are convinced that it does 
oot exist, by the fruitlestfatfcempts made by Captain Cook, 
to discover it in the South Sea, to the north of California, 
conformably to the advice long before given by the cele- 
brated navigator, Dampier, whose sagacity and observations 
were, by the bye, of great service to Captain Cook in all 
lib discoveries. , 

EJiis farther observed, that the course of these north- 
em tides of America was so violent in Wager's Streights, 
in the latitude of 65 deg. 37 min. that it ran at the rate 
of eight to ten leagues an hour. He compares it to the 
sluice of a mill. He remarked that the surface of the wa- 
ter there was fresh, which perplexed him exceedingly, and 
dimioitfhed his hope of a communication between the bay 
and the South Sea. He, nevertheless, retained the con- 
viction of the existence of this passage, as men prepossess- 
sed in favor of their opinions refuse credit even to evidence 
Itself. 

John Hugo de Linschoten, a native of HoUand, had 
made nearly the same remarks, on the currents of the 
northern tides of Europe, when he was at Waigats' Streight 
in the latitude of 70 deg. 20 min. In the two voyages, 
undertaken by this accurate observer to that streight in 
1594, and 1595, with a view to discover a passage to 
China by the north of Europe, he repeats these observa- 
tions. •* We again took notice," says he, *• concerning 
the coarse of the tide, what he had already remarked with 
much exactness, that it comes from the east" He like- 
wise observed that the waters were brackish or half salt, 
which he attributes to the fusion of a prodigious quantity 
of floating ice, that stopped his passage through Waigats* 
Streight ; for the ice formed even by sea-water is fresb. 
But Linschoten draws no conclusion, any more than Eilis, 
from these tides of water half fresh, debcendjng from the 
north ; and full of his obiect, like the English navigator. 
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lie aacribes them to a sea, which he supposes to be open, 
to the east, beyond Waigats' Streight,. through which he 
purposes to proceed to China. 

His countryman, the unfortunate William Barentz, wlio 
performed the same voyages in another vessel of the same 
fleet, and who ended his days on the northern coast of 
Nova Zembla, where he had wintered, found* to tite north 
and to the sooth of that island, a perpetual current of ice, 
which set in from the east with such rapidity, that, like 
£Uis, he compares it to a sluice. Some of these ices were 
thirty-six fathoms deep in the water, and sixteen fathoms 
high above it. This was at Waigats* Streights, in the 
in the month of July and August. He tliere found some 
Russian fisherman from Petzora, who were navigating 
those seas, covered witli floating rocks of ice, in a boat 
made of the bark of trees sewed together. These poor 
people made the Dutch a present of some fat geese, with 
strong assurances of friendship ; for, in all cKmates, cala- 
mity has a powerful tendency to conciliate men. They 
informed him that this same streight of Waigats', which 
disgorged such vast quantities of ice, woiild be entirely 
closed towards the end of October, and that it would be 
possible to reach Tartary by crossing what tliey denomi- 
nated the sea of Marmara. 

It b incontestible, that all the effects I have been re- 
lating can proceed only from the effusions of the ice sur- 
rounding the pole. 1 shall here remark, by. the way, that 
these ices, which flow with such rapidity to the north of Ame- 
rica and of Europe, about the months of July and August,- 
contribute to our high equinoctial tides in September ; and 
that, when their effusions are stopped in the month of 
October, like those at Waigats' Streight, this is the very 
• time when our tides begin to diminish. > ' 

I may now t>e asked, why the tides set in from the 
north, and from the east towards the north of America^ 
and of Europe^ and why they come from the south on our 
coasts and on those of America, which are under the same 
latitudes ? 
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I might be latufied with having said etiougfa to demon- 
•trate» that all the tides are not produced- by the pressure 
or the attraction of the sun and moon on the equator. 
I shottld have proved the imperfection of our systems 
which ascribe them to those causes ; but I -shall proceed 
to repair what I have been pulling down by other obser- 
vations^ and to show that there is not one single tide on 
any coast whatever, but owes its orrgtn to the polar 
effasions. 

Ad obaenration of Dampier will serve, at first; as the 
basis of my reasonings. That acute observer makes a dis- 
tinction b e t w ee n currents imd tides. He lays it down as 
a principle, branded on. many experiments detailed in his 
Treatise en Winds and Tides, that currents are scarcely 
ever met witb< but kt sea, and tides on the coasts. This 
being established, the polar effusions,' which are northern 
or eastern tides to those who are in the vicinity of the 
pole^ or of the bays communicating with it, take their 
general coucse in the midst of the channel of the Atlantic 
Ocean, attracted towards the Line by the diminution of 
the waters, which the sun is there continually evaporating. 
They produce, by their general current, two contrary cur- 
rents, or coUateml twrttcM, similar to those produced by 
rivers on their banks. 

I am not supposing, wftliout foundation, the ejtistence 
<^ these counter-currents or whirlpools, after the manner of 
•ystem-makers, who create new causes, in proportion as Na- 
ture presents them witii new effects. These vortices are 
hydraulic re-abtions, the lavrs of which are explained by 
geometry, and the existence of which is attested by ex» 
perience. If you look at tlie current of a brook, you will 
frequently see the straws which float along its banks, as- 
cending against the. stream, and when they arrive- at points 
where cotanter-currents cross the general current, you ob^ 
serve them agitated by those two opposite powers, and 
spinning round a considerable time, till they are at length 
carried away by the general dumnt. These counter-cur* 
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rente ar« still more perceptible when this riviilet flows 
through a basin which has itself do flox ; for the re-action 
is then so considerable round' the whole circumference of 
the basin, that the counter-currents carry along all the 
bodies which float in it to the very place where the rjyulct 
discharges itself. These lateral counter-carrento are so 
perceptible on the banks of rivers^ that watermen often 
take advantage of them to ascend against the stream. M. 
de Crevecceur relates, that he proceeded 422 miles in four- 
teen days, ascending the Ohio along its banks, ** by means 
of the counter-currents, which,** says he, ''always have a 
velocity equal to that of the principal current."* 

They are almost as strong on the banks of lakes: Father 
Charlevoix, who has published some judicious oknerva- 
tions on Canada, says, that when he embarked on Lake 
Michigan, he proceeded at the rate of eight good leagues 
a day, by the assistance of these lateral counter-currents* 
though he had a contrary wind. He very rationally sup- 
poses, that the rivers which discharge themselves into this 
lake produce, in the midst of its waters, strong ccntrary 
currents. " But," says he,* these strong currents are per- 
ceptible only in the middle of the channel, and produce 
oo their banks vortices or counter-currents, of which those 
avail themselves who go from shore to shore, as persons 
are obliged to do who perform the voyage in canoes of 
bark." 

Dampier abounds in observations on these counter- 
currents of the sea, which are very common, especially 
in the streights of islands situated l>etween the tropics. 
He freiiuently mentions the extraordinary effects produced 
by their encountering the particular currents which occa- 
sion them ; but as he has not considered the tides them- 
selves as vortices of the general current of the Atlantic 
Ocean, of which I do not conceive him to have suspected 

• Lettenof an Anerican Fanner Vul. III. p. 4dS. 
t History of New France. Vol. VI. p. S. 

L 
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tbe <^irtfiKr, though he hat tmted bifdy of die tw* 
cmtuta U monaoont of the Indiao Ooeui» I shall proc e ed 
to addnoe aoiiie fiMt% that {Kifectly hannonize with thoM 
obKnred by him in the aouth aeas and thow of the Eai^ 
iBdiek TheM facti will, besidei^ prove in an fnunait 
manner, the eziatence of them pdar effbsiona: for wherever 
thew cfiusiona meet, on their way to the sooth, with their 
oounter-currents proceeding northward, tiiey prodooe by 
their concussion tbe most tremendous tides, and the move- 
ments of which are diametrically opposite. Let os only 
consider their point of departure to the north of Europe, 
where they b^n to leave our coasts and to stretch away 
into the open sea. Pontoppidan, in his Hislory of Norway, 
informs us that, above Bergen, there is a place called 
Malestrom, very formidable to marinen, where the sea 
forms a prodigious vortex several miles in diameter, in 
which a great number of vessels have been engulphed.* 

• Thu extraordinary natnral phenomenon is •ituated in the latitade 
of SS deg. near the island of If otkoe, from which it is likewise deno- 
aninated If oskoestrom. 8nch is its impetuosity, that its roarings are 
heard at a great distance, and have no intermission excepting for a 
quarter of an hoar at the tarn of high and low water, when its fuvj 
seems to subside and fishermen venture upon it with their boats. 
The motion, however, soon retnms, and gradually incfcasing till it 
forms k vortex, absorbs whatever comes within its inflaence. When 
it is most impetuous and its fury is heightened by a storm, it is dan- 
gerous to approach within one Norway or six Bnglish miles of it. 
Ships coming within its attraction are inevitably^ absorbed and 
carried to the bottom, where they are dashed to pieces against the 
rocks, and it is several hours before their fragments appear on the 
surface. It frequently happens that whales, approaching too near 
this current, are overpowered by its violence, and it is impossible to 
describe their bowlings and bellowings in their fruitless struggles to 
disengage themselves. A bear once attempting- to swim from the 
island of Lofoden to that of Moskoe, with a design of preying upon 
the sheep at pasture in the island, afforded the like spectacle to the 
inhabitants: the stream took him and bore him down, roaring tre- 
mendonsly, so as to be heard on the shore. 

An observation, which favors our author's hypothesis of the polar 
effuAions, is mentioned by a Danish ecclesiastic, the Rev. Mr. Debes, 
ill his account of this vortex. On Snmboe-munk, a part of the coast 
opfioMte to the llalestrom, this singulu-ity is remarked, that in the 
midst of summer and in a serene sun-sliine, the people who frequent 
that place to catch birds, can scarcely stand in their ambuscades for 
cold : and the very birds which breed and li#e there are so bare of 
tLk6\\, that their whole substance is little more thjLU reathers. 
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James Beverell says positively, that in the Orkney islands 
there are two opposite tides, one running from the north- 
west and the other from the south-west; that they dash 
their foaming billows to the clouds, and seem desirous of 
converting the streight that separates them into foam.* 
The Orkneys are situated a little below the latitude of 
Bergen, and in the prolongation of the northern coast of 
Norway, that is, in the confluence of tiie polar effusions 
and of their counter-currents. 

The other islands of the sea are in similar positions, as we 
could prove did time permit For example, the channel 
of Bahama, which runs with such rapidity towards the 
north, between the continent of America and the Locayos, 
produces round those islands by its encountering the gene- 
ral current of that sea, the most tumultuous tklesy perfectly 
resembling those of tlie Orkneys. 

These counter-currents to the course of the Aflantie 
Ocean, occasion, then, our European and American tidei, 
which set in to the north from our coasts^ whereat its ge- 

A circumstance not the least singalar respeeUng this Tonexis thit 
atlrmpt ot Mr. Ramus, a learned native or Denmark, to prove Ihat 
Scylla and Cbarybdis, which have always been supposed tb be' 
situated on the coast of Sicily, were no other than this lioekoestrott^ 
whither Ulysses was actually driven in his wanderings. The facts 
and eoincidencen he adduces in support of this opinion are both eiirfc>' 
oos and interesting, and may be found in Pontoppidao* T* 

• Beverell's Beantiee of Scotland^ Vol. Til. He likewise iayi, 
that in the Island of Pomona or Mainland, the laiyestof the Orkneys,. 
there Is in the north of the western division a very lofty promontory, 
on which the tides that set in from the north-west rush Willi taeli, 
violence, that the waves rise much higher than its summit. In 
Another place he informs us that, between Phara and Heth, the 
northernmost of these islands, the tide has a very extraordinary 
current, ascending from south-east to nurth-west for three hoars only, 
and descending nine whole hours to the south-west. Let the reader 
reflect on this high tide from the north-west, and the other which 
sets in from the north-east for nine hours and returns only for three, 
and he will discover the immediate action of the effusion ot the Icee 
of the north pole on the Orlcneys, and its re-action which becomes 
weaker in proportion as it ascends towards its source. But I am 
eonvmeed that these northern tides at the Orkneys never ocenr but 
III summer when the sun warms the north pole ; and |bat in winter 
the currents of the south pole must produee an effect diametrically 
Appoute^ 

jl9 
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■end cnncat nuw aoothward* at IcmI daring the 
I could adduce m thouMnd other otMenrations on the 
tance of theM contrary GurreiitB* but a singie one more 
genenl than any 1 have quoted, will suffice^ both on ac- 
count of iti unporiance and its authenticity, tince it is the 
Anty and perhaps the only one made in Europe; it is that 
of Christopher Culumboi^ when setting out on the disco- 
very of the New World. He sailed from the Canaries^ 
the beginning of September, and steered to the wert. Du- 
ring the firrt days of his voyage he found that the currents 
carried him to the north-east When he had advanced 
two or three hundred leaguei from the land, he perceived 
that they took a southern direction, which greatly alarmed 
his companionSi who imagined that the sea was hurrying 
them towards some tremendous precipice. At length, on 
approaching the Lucayo islands, he again found them 
setting to the northward. The journal of his voyage may 
be seen in Herrara. It is my opinion that this general 
current, which flows from our pole in summer with such 
rapidity, and which is lo violent towards its source, ac- 
cording to the experience of Ellis and Linschoten, crosses 
the equinoctial line, especially as its course is not checked 
by the efiurions of tlie south pole, which, in that season, 
is covered with ice. For the same reason I presume, that 
it proceeds beyond the Cape of Good Hope, whence it re- 
turns to the torrid zone, to which it is attracted by the 
diminution of the waters which the sun is there daily 
pumping up, and that, being directed towards the east by 
the position of Africa and of Asia, it forces the Indian 
Ocean into the same direction^ contrary to its ordinary 
movement I consider it therefore, as the primary cause 
of tlie western monsoon, which takes place in the Indian 
seas in the month of April, and does not end till Septem- 
ber. 

I am likewise of opinion that the general current, issuing 
during winter, from the south pole, which the sun then 
Warms with his rays, restores to the Indian Ocean its tis- 
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tura] motion towafds the west, whicb is, besideiy directed 
^hat way by the general impulsions of the east wind, that 
usually blows in the torrid zone^ when nothing deranges 
Its course. I presume, likewise, that this current, in its 
turn, penetrates into our Atlantic Ocean, dil^ects its motion 
towards the north by the position of America, and produces 
▼arioas other changes in our tides. In fact, Froger saya 
in his Voyage to the South Sea, that in Brasil the cumttta 
follow the sun. They run southward when that luminary 
is in the south, and northward when he is in the north. 
Those who have had experience of tliese effosiona of the 
south pole beyond Cape Horn, have ftwnd, that in the 
sammer of that hemisphere, the tides set to the north, as 
was observed by William Schouten, who^ in January,1661y 
discovered the streights of Le Maire: bnl; on the contrary, 
those who have doubled the Cape in the winter of thoae 
regions have found, that the tides ran southward and pro* 
ceeded from the north, as Frezier observed in the sioiith 
of May, in the year 1712. It now appears possible to bm 
to explain, by these polar effusions, the principal pheiio^ 
mena of our tides. It is evident, for example, why those 
of the evening, in summer^ are higher than those of the 
morning ; because the sou acts more powerfully by daiy 
than by nigh^ on the ices of the north pole, which are 
under the same meridian as ourselves. This effect le^ 
sembles the intermission of certain springs, that issne Irani 
icy mountains, and flow more abundantly in the eveniog 
timn in the morning. It is fiirther evident, how it happens 
that our morning tides. In winter, are higher than thOae of 
the evening, and why the order of our tides changes at the 
end of every six months, according to the remark of 
Bouguer, who thought the circumstance astonishing, but 
without assigning any reason for it The son being then 
in the south pole, the effects of the tides must be reveiaed 
as well as the causes which produce them. 

I shall now proceed to suggest harmonies between fbr 
and the poles, still more eastmaive and more strikia^- 
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The tide* are lower at the lolttlGCi tbeii at any other 
•OD of the yen ; this it the very time when there U the 
noat ice round the pok^ and oonseqneutly the least water 
in the aea. The leaaon » the foUowing. The winter sol* 
■lice is to us the season of the greatest cold ; there i% at 
that time on our pole and our heousphere the greatest 
possible accumulation of ice. It m^ indeed, the summer 
solitice of the sooth pole^ but there is little ice melted <m 
this pole ; because the actiou of the greatest heat is not 
felt there^ aa with us, only when the earth Ins an acquired 
licit, added to the actual heat of the son, which takes place 
m the six weeks succeeding the summer solstice, producing, 
in our stmuner, the hottest season of the year, which we 
can dog-days# 

At the equinoxes, on the contrary, we have the highest 
tides. At these seasons there is tlie least ice at the po]e% 
aad coiMequeatly the greatest mass of water in the ocean. 
At the September equinox, the greatest part of the ice of 
oor poie^ which has undergone all the heats of snnmier, ia 
aMlto^ and that of the south pole begins to be in a state 
of f a8ion.r It will farther be remarked, that the tides of 
ittt 'March equinox are higher than those of September, 
becautfe it is the end of stammer, at the south pole, which 
has macb more ice than ours, and consequently sends to 
the ocean a much greater mass of water. It has more ice 
because the sun is six days leas in that hemisphere than in 
ours. If I should be ask^ why the sun does not commu- 
nicate to both the poles aa, equal proportion of his light 
and heat, 1 shall leave to the learned the investigation of 
the cause, but shall ascribe the reason to the divine good- 
ness^ which hab been pleased to bestow a larger portion of 
Its blessings on that part of the globe, containing the great- 
eit extent of land and the greatest number of inhabitants. 

i shall say nothing of the intermission of these polar 
effusions, which produce, on our coasts, two fluxes and 
rafluxes, nearly in the sanne time that the sun, making the 
civcait of the globes over our hemisphere, alternately heats 
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two cODtinente and two oceans; that is, in the space ef 
twenty*rour houni, during which his influence acts twice 
and is twice suspended. Neither shall I tteat of their re- 
tardation, whith is nearly three quarters of an hour from 
one tide to another, and which appears to be regulated by 
tlie different diameters of the pojar cupola of ice, whose 
extremities, being melted by the sun» diminbh and retire 
farther from us every day, and whose effusions must con- 
sequently take more time to reach the Line and to return 
from the Line to us. Nor shall I dwell on tlie other re- 
lations which these periods of the pole have with the phases 
of the moon, especially when she is at the full ; for her 
beams possess an evaporating heat, as the late experiments 
made at Rome and Paris, have demonstrated : this would 
involve me in a series of observations and of facts that 
would carry me too far. 

. Much less shall I engage in a discussion of the tides of 
the south pole, which in the summer of that pole, come 
immediately from the west and south-west in vast surges, 
according to the experience of the Dutch navigator, Abel 
Tasman, in January and February 1692 ; and of their 
irregularity on the coasts of that hemisphere, as on those 
of New Holland, where in the month of January, 1668, 
Dampier found, to his great astonishment, that the highr 
est tide setting in from east-^uarter-north did not happen 
till ^ree days alter full moon; and where his terrified 
crew were under apprehensions for several days that their 
vessel, which they had hauled on shore to be refitted, 
could never be got afloat again.* I shall say nothing of 
those of New Guinea, where on the contrary, in the 
course of a single night, towards the end of April, the 
same navigator met with several, which, in opposition to 
ours, extended from north to south, and came from the 
west in very rapid and violent swells, and preceded^by 
vast surges, which did not break; nor of the inconsiderable 
elevation of those tides on the coasts of Brazil and in most 

* Datnpier'a Voyage* : Treatise on Winds and Tide*. 
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of the klandt of the South So^ tnd of the Em* Indian 
where they rite only Bve» six, or leveD feet, wherea* Ellie 
found them twenty-five ieet at the entrance of Hudson's 
Bay» and Sir John NarlK>rougfa twenty feet at the mouth 
of the Streights of Magellan. Their courw towards the 
equator in the South Scalit their retardations and accelera- 
tions on those shores, their directions, sometimes eastward 
and sometimes westward, according to the monsoons, bstly^ 
their elevations which increase n we approach the pole^ 
Aod diminish in proportion to our distance from it, even 
between the tropics, prove that their focus ie not under 
the Line. The cause of their motions is not dependent 
on tlie attraction or the pressure of the/un and moon on 
that part of Ihe ocean ; otherwise these forces would un- 
doubtedly act with the greatest energy, in periods as re* 
gular as the courses of those luminaries : but it seems to 
depend entirely on the combined heat of these same lumi- 
naries on the poles of the earth, their regular effusions of 
which, not being confined in the southern hemisphere^ 
as in ours, by the channel of the two opposite continents^ 
produce, on the shores of the Indian and oriental aeaa 
vafrue and intermitting expansions. 

It is sufficient, tlierefore, to admit these altematb effbsiona 
3f the polar ices, which it is impossible to call in question, 
to explain, with the utmost tkciiity, all the phenomena of 
the tides and of the currents of the ocean. In the journals 
of the most enlightened navigators, these phenomena pre- 
sent a perpetual obscurity and a multitude of contradictions, 
when they are determined to refer the causes to the con- 
stant pressure of the sun and moon on the equator, without 
paying attention to the alternate currents of the poles^ 
which direct their coarse towards the Line; to their 
counter-currents which, returning towards the poles, pro- 
duce the tides; and to the revolutions occasioned by winter 
and sununer, in those two movements. ' 

It has indeed been imai^ned, in modem timei^ that the 
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tea miiit be clear of ice at tite poles * an opinioB ftftoided 
on this extraordinary assertion, that the sea freezes only 
along the shore: but this suppoaition originated in the 
closet, and contradicts the experience of the most cele- 
brated navigators. The efforts of Captain Cook towards 
the south pole have demonstrated its fallacy. That in- 
trepid navigator, in the month of February, the dog-^Saya 
of that hemisphere, could never approach nearer to the 

• This opinion, if not broached by the late Hon. Dainet Baningtoiia, 
-was, at least, strenuously supported by him. In consequence of this 
conviction, he proposea a voyage toward the north pole, which the 
council of the Royal Society recommended to the kxtard of Admi- 
ralty, and which gave rise to the voyage of Captain Phipps, after- 
wards Lord Mulgrave. The highest point whieh that narigaior wae 
capable uf reaching was 81 deg. 80 m. Mr. Barriugton, to clear bin»> 
self of the imputation of having planned an nndertakiog, utterly 
impracticable, from the solid body of ice, which is invariably met 
with in those latitudes, read a paper to the Royal Society in May, 
1774, in which he attempted to prove the possibility of approaehinf 
very near to the pole, and even of reaching that point. In thai 

Kiper he related the following singular account given him by 
r. Campbell. About the year 1745, Dr. Campbell was acqoainted 
with a Dr. Dallie, who then resided in London and practised as a 
physician, and who asserted that he had been farther towards the 
south and north than any person that ever existed. He had saUeA 
with Roggewein, the celebrated Dutch navigator, who, in the year 
3799, is said to have reached the latitude of 08 deg. 30ni. south. Re 
Had likewise sailed when very young in a Dutch ship of war sent ouk 
to superintend the Greenland fishery when he penetrated (to the best 
of Dr. Campbell's recollection, who related it from memory after an 
interval of thirty years) as far north as SB deg. and he added that 
the weather was warm, the sea perfectly free from ice, and rolling 
like the Bay of Biscay. W'lth these favorable appearances Dallie 
pressed the daptain to proceed farther; but he replied that he had 
already gone too far, and had neglected his station, for which he 
should incur blame in Holland. For the same reason he woaUl sniiir 
no journal to be made, but returned as speedily as possible to Spits, 
bergen. Though this was probably nothing more than an atteuipt of 
an obscure individual to divert himself with the creduliUr of a bimi 
of leuers, yet Mr. Barrington prosecuted the subject still farther, and 

Eroduced a variety of doublfnl leAimony concerning advances which 
ave been made both by English and Dutch navigators, beyond the 
eighty-fourth degree of north latitude; from which evidence he 
concludes, that, ''the Dutch seamen emi)loyed in -the Greenland 
fishery agree with our own countrymen, in never having so much as 
heard of a perpetual barrier of field-ice to the northward of Spits- 
bergen in 60 deg. SSm. which, indeed, is one ef their roost common 
Utitudes for catching whales, that all of theni suppose the sea to bf 

Knerally open in t|inse parts, and many ox them proceed sevenL 
greesbeyoMtlS*" 
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■outh pote^ where there it no laiid» than the tefenty^fint 
degree, that u no nearer than five hundred leagiiei» though 
he coasted during the Munmer round the whole ciip<^ of 
ice. Thia diatance waa only half of the extent of tbia cii> 
liola, and he waa enabled to advance so far only t^ the 
favor of a bay, opened id a part of its circumference^ which 
every where else was of much greater extent These bays 
or openings are formed in the ice only by the influence of 
the nearest lands, where Nature has distributed sandy zones, 
to accelerate the fusion of the polar ices at the proper sea- 
son. Such are, to mention it only by the way, for tinae 
will not permit me in this place to unfold all the plans ai 
this admirable architecture; such, I say, are the long belts 
of sand that encompass Nortli America, in Magellan*8 
Land, and those of Tartary, which commence in Africr at 
Zara, or the Desert, and terminate in the north of Asia. 
The winds convey, in summer, the igneous particles with 
which those zones are filled, towards the poles, where they 
accelerate the action of the sun upon the ices. It is essy 
to conceive^ independent of experience, that the sanda 
multiply the heat of the sun by the reflections of their 
specular and brilliant particles, and preserve it a long time 
in their interstices. It is, at least, certain, that the great- 
est openings in tlie polar ices are always found in the di- 
rection of hot winds and under the influence of these sandy 
tractil, as I could demonstrate, were this the proper place. 
But we may see examples of it without quitting our con- 
tinent, or even our gardens. In Russia, the rivers and 
lakes always begin to tliaw at their banks, and the fusion 
of their ice is accelerated in proportion as the strand is 
more sandy, and as their shores lie in the direction of the 
south wind. We observe the same effects in our gardens 
at the end of winter. The ice on the sand of the alleys 
melts first, then that which is on the earth, and last of all 
that which is in the basins. The fusion of the latter 
begins at the brink, and the length of time necessary for 
its completion is in prooortion to the dimensions of the 
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basins; so that the central part of the ice« which is furthest 
from the earth, is likewise the last that dissolves. 

There cannot, therefore, exist the least doubt that each 
of the poles is covered with a cupola of ice, conformaUy 
to the experience of navigators, and the suggestions of na- 
tural reason. We have taken a survey of the dome of our 
pole, which covers it in winter to the extent of more than 
two thousand leagues over the continents. It is not so 
easy to determine its elevation at the centre, and under the 
very pole, but it must there be of a prodigious heighf. 

Astronomy sometimes presents to us in the heavens an 
image of it so considerable, that the rotundity of the earth 
seems to be remarkably affected by it. 

I shall take the liberty of quoting what I find on this 
subject in an English writer, Childrey.* That naturalist 
supposes, as I do, that the earth is covered with ice at the 
poles, to such a height that its figure is rendered sensibly 
oval. This he deinonstrates, by two very curious astro- 
nomical observations : ** What obliges me besides,** says he 
** to embrace this paradox, is, that it serves admirably well 
to resolve a difficulty of importance which greatly embar- 
rassed Tycho Brahe and Kepler, relative to central eclipses 
of the moon, which take place near the equator, such as 
that which Tycho observed in the year 1588, and that 
observed by Kepler in 1624, of which he tlius speaks : *It 
is worthy of remark, that this eclipse of the moon, (allud- 
ing to that of the 26th of September 1624), like the one 
observed by Tycho in the year 1588, that is, total and 
very nearly central, deceived me exceedingly in my calcu- 
lation ; for not only the duration of its total obscurity was 
very short, but the rest of its duration, before and after 
the total obscuration was still shorter, as if the earth was 
elliptical, having a smaller diameter under the equator 
than from one pole to the other.** 

The half-melted masses, which are every year detached 

• Nataial History of England 
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iCTf Ctf fnm the polc^ ioatiBg oa the ocen in Hk 
dcfiee^ aie «> M^, tfart EUi^ Cook. Maitos awl 
■if%iion of the Mrtb aod of tfe Mwtii, tbe 
IB Iticir aocoiiiil% wprr tf t thf i> lii^» tf 
■■der nil :* my £lli% m tie haTe alicady 
cloei not boitate to give tiica an dentioa of 
1500 and 1800 feet. They nnannnwiBly 
fhcae iflnTtitf of toe cnut r m i bw itiffftt^ i 
appfoadi to be peroeired before they reach the horitnta, 
I diall reonrfct by the way, that the manrm hmrtmiit mmj, 
prabablyy oire its origia to there Rflectiooa of the polar 
ioei^ whore eleratioo may perfaapa aome day be detennined 
by the extent of there very li^ita. Be this as it nay, 
Deois» goverocr of Canada, speaking of the nosses of ioe, 
which descend erery sanmer, from the north to the great 
bank (3^ Newfoundland, says, that they are higher than the 
tnrreli of the church of Notre Dame at Paris^ and that they 
amy be seen at the distance of fifteen or eighteen leagues.' 
The cold from them is felt on ship^board at thesame distance. 
''They are, sometime^** says he, ^ in such nombeis, being 
all impelled by the same wind, that vesrels, coming to the 
land to fisb, have fidlen in with shoals of them upwards of 
one hundred and fifty leagues in extent, and coasted along 
them a day or twc^ night included, without being able to 
teach the extremity. In this manner, they proceed in 
quest of an opening through which to steer the veawl; if 

• Several insUnces are recorded in Cook's Voyages, of islands of 
this kind, wliieli were twice as higli as the main-top gallaric-mast- 
head, or two hundred feet. That enconntered by Lieatenant Rioa, 
the histunr of whose wonderfa) preservation, in the Gaardian frigate, 
must be familiar to everv reader, had advanced so high as the lati- 
tode of 49 degrees, though it was then the aidsummer of the sonthem 
aentisphere. An occurrence of more recent date, the loss of the 
Lady Ht»bart Packet, on the 98th of June, IStS, was occasioned by 
her striking near the great banlc of Newfoundland, in the laiitade of 
about 44 degrees north, on one of these islands, which, as described 
by capuin Fellows, appeared to hang quite over the ship, forming 
a liigh peak, which must have been at least twice the height of the 
mast-head, and 't)w length of which be supposes to have been from 
* quarter to Ii41f % mile. T. 
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they meet with ooe, they peai it at through a ttreigfat, 
etherwiae they are obliged to proceed forward to the very 
extremity, for the ice entirely blocks up the way. Theae 
ices do oot mdt till they meet the warm water towards 
the south, or are driven on shore by the wind. Some of 
them run aground in from twenty*five to thirty fothoms 
ivater; judge of Iheir depth, exclusive of what is aiiove 
the water. Fishermen have aasured me that they have 
aeen one aground on the great bank, in forty»five ikthoms 
water, and which was, at least, ten leagues in circumfe- 
rence. It must have been of great height. Ships do not 
approach these masses of ice, for there is danger lest they 
^uld overturn, according as they dissolve on the side 
most exposed to the heat" 

It should be observed, that these iocs are already more 
than half melted when they arrive on the bank of New- 
fotmdland, for, in fact, they scarcely ever go farther. It 
is the heat of summer that detaches them from the nprth, 
ind that they are enabled to proceed so far towards the 
south only by the current of their own waters, which car- 
ries them towards the Line, to replace those which the 
sun is there continually evaporating. These polar icea, of 
which our mariners see only the skirts and the fragment^, 
must have, at their centre, an elevation proportionate to 
their extent For my part, X consider the two hemispheres 
of the earth as two mountains whose bases are united at 
Jie Line, the poles as the icy summits of theie mopntains, 
and the seas as rivers flowing from those summits. If then, 
we represent to ourselves the proportion df the glaciers of 
Switzerland lo their mountains and to the rivers that issue 
from them, we shall be enabled to form a judgment of 
that which the glaciers of the poles bear to the whole 
globe and to the ocean. The Cordilleras of Peru, which 
are mere mole-hills in comparison to the two hemispheres, 
and whose rivers are but rills of water compared to the 
sea, have selviges of ice from twenty to thirty leagues in 
extent, bristled in their centre with pyramids between 

M 
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twelve and fifteen haodred fathoms in height AVbat then 
must be the central elevation of the two domes of polar 
ice, which, in winter, have bases two thousand leagues iu 
diameter? I ha?e no doubt that tlieir thickness at the 
poles caused the earth to appear oval, in the central 
eclipses of the moon« observed by Kepler and Tydio Brahe. 

From this configuration I likewise deduce the following 
conclusion : if tlie height of the polar ices is capable of 
altering the form of the globe in the heavens, their weight 
must be sufficiently considerable to affect its motion in the 
ecliptic. There is, accordingly, a very singular coinci- 
dence between tlie motion, by which the earth alternately 
presents its two poles to the sun in one year, and the 
alternate efiusions of the polar ices which take place iu 
the course of the same year. I shall explain the manner 
in which I conceive this motion of the earth to be the 
effect of those effusions. Admitting witli astronomers the 
laws of attraction among the stars, the earth must certainly 
present to the sun which attracts it, the heaviest part of 
its globe. Now this heaviest part must be one of its poles, 
when it is surcharged with a cupola of ice, of an extent 
of two thousand leagues, and of an elevation superior to 
that of the continent. But as the ice of this pole, which 
its gravity inclines towards the sun, dissolves in propor- 
tion to its vertical approximation to that luminary, and as, 
on the contrary, the ice of the opposite pole increases iii 
proportion to its removal from him, the necessary conse- 
quence must be, that as the first poles becomes lighter, 
and the second heavier, the centre of gravity passes 
alternately from one to the other; and this reciprocal pre- 
ponderance must occasion that motion of the globe in the 
ecliptic, which produces summer and winter. 

Another consequence of this alternate preponderance is, 
that our hemisphere, containing more land than the south- 
ern hemisphere, and being consequently heavier, must 
mcline towards the sun for a greater length of time; and 
this is actually tlie case, for our summer is lon<rer by Ave 
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or nx dayit than our winter. A farther consequence is, 
that our pole cannot lose its centre of gravity, unless the 
opposite pole becomes charged with a weight of ice 
superior to the gravity of our continent and the ices of our 
hemisphere. This is likewise agreeable to the fact ; for 
the ices of the south pole are more elevated and more 
extensive than those of the north ; as mariners have not 
been able to penetrate farther than the 7 1st degree of 
south latitude, whereas they have advanced to the 82nd 
degree north. Here we may discover one of the reasons 
for which Nature has divided the globe into two hemis- 
pheres, one of which contains the greatest portion of land, 
and the other the greatest quantity of water, in order that 
the motion of the globe might possess at the same time 
consistency and versatility. It is also obvious, why the 
sou til pole is placed immediately in the centre of the seas, 
far from any land, that it might collect a greater mass of 
marine evaporations, and that these evaporations, acc4miu- 
lated in the form of ice around it, might balance the weight 
of the continents with which our hemisphere is surcharged. 

And here I expect to be opposed by a very powerful 
objection. It is this : if the polar effusions occasioned the 
motion of the earth in the ecliptic, a moment must come, 
in which its two poles being in equilibrio, it could pre- 
sent its equator only to the sun. 

( have nothing, I acknowledge, to reply to this difficulty, 
unless that we must have recourse to the immediate will 
of the Author of Nature, who instantly destroys this equi- ^ 
librium, and restores the alternate preponderance of the y 
poles, by laws with which we are not acquainted. This ' 
concession can no more weaken the probability of the 
hydraulic cause which I apply to it, than that of the prin- 
ciple of the attraction of the celestial bodies, which serves 
to explain it, I venture to say, with much less clearness. 
This very attraction would soon deprive the earth of all 
manner of motion, were it the only power that acted on 
the heavenly bodies. If we would be candid, it is in the 

M 2 
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acknowledgment of an intelligenoe Miperior to our o«vn* 
that ail the nechanica) causea of oor moat ingenioua aya- 
tema mtiat terminate. The wil^ of Ood ia the uUimmium 
of all human knowledge. 

From thie objectioD, however^ I shall dedace conae- 
quenoea tiiat will diffuae new light over tlie ancieBt cffedi 
of the polar effiuions and on the masiier in which they 
might have produced the deluge* 

If tben^ we were to auppoae on eqnUibriinte estaUiahed 
between the polc8» and the evth oenatantly pieaenting ita 
equator to the aunt it ia extremely probable that if wouki 
be aet on fire. In hct^ accordhig to thia hypotfaeaia, the 
waters which are under the equator being evaporated by^ 
the continual action of the sun, would be irrevocably 
fixed b ice at the poles, beyond the influence of that himi* 
nary, trhich would be constantly on their horiaon^ The 
continents^ being thus dried up under the torrid zone, and 
exposed to a heat increasing every day, would 8peedii5 

* TUe priests of Egypt, as we are informed by Herodotus, main, 
tained, that the sun nad several times deviated from his course ; so 
that our hypothesis is very far from new. They, perhaps, drew 
from it the same conclusions. So maeh, at least, is certain, that they 
believed the earth woold one day perish by a general conflagration, 
a« it had already been destroyed by an universal delugew— I believe 
it was one of their kings, who, as a security against either the one or 
the other of thes« event*, ordered two pyramids to be erected, one of 
briclE, as a preservative against fire, and the other of stone, as a 
preservative against water. The opinion of a future conflagration 
of Nature is diffused among manv nations. But tffects so terrible, 
which would soon result from the mechanical causes, by which 
man attempts to explain the laws of Nature, 6an'not take place 
unless by the immediate command of the Deity. He prcfserve^ 
his works with the same wisdom as he created them. Astronomers 
have, for a long series uf ages, observed the annual motion of the 
earth in the ecliptic, bat they have never seen the san only a single 
second on one side of the tropics, or on the other. God governs the 
world by variable powers, and produce* from them invariable har« 
monies. The sun neither moves in the circle of the equator, which 
would set the earth on flre,>nor in that of the meridian, which would 
deluge it with water ; but his coarse is trated in the ecliptic, where 
it describes a spiral line between the two poles of the woild. In bis 
harmonious cal-eer he dispenses eold And heat, drought and humi- 
dity i and from these powers, individeally so destructive, he pro> 
duces latitudes so varied, and so temperate, over allthe globe, that 
an tnfliilte number of creatures of extreme delicacy, find on it all 
tite degrees of temperature adapted to their frail ejtisttace* 
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take fire. Now, if it be probable that the earth would 
perish by fire, were the motion of the sun confined to the 
equator, it is no less probable that it would be deluged 
with water, were his course in the direction of the meri- 
dian. Opposite means produce contrary effects. 

We have just seen, that the simple alternate efiusions of 
part of the polar ices, were suflicient to renovate aH the 
waters of the ocean, to produce all the phenomena of the 
tides, and to effect the balancing of the earth in the ecliptic. 
We believe them to be capable of inundating the whole 
globe were they to be dissolved all at the same time.— - 
Let it be remarked, that the effusion of only part of the 
ice on the Cordilleras of Peru, is sufficient to produce the 
annual overflows of the Amazons, the Oronoko, and seve- 
ral other great rivers of the new world, and to inundate a 
large portion of Brasil, Guiana, and the southern continent 
of America ; that the melting of part of the snows on the 
Mountains of the Moon, in Africa, occasions every year, 
the inundations of the Senegal, contributes to those of the 
Nile, and overflows vast regions in Guinea, and the whole 
of Lower Egypt; and that similar effects are annually 
produced, by similar causes, in a considerable portion of 
southern Asia, in the kingdoms of Bengal, Siam, Pegu, and 
Cochin-China, ana in the tracts watered by the Tigris, the 
Euphrates, and other rivers of Asia, which have «their 
sources in chains of mountains perpetually covered with 
ice; those of Taurus and Imaus. Who, then, can doubt, 
that the total effusion of the ices of the two poles, is suf- 
ficient to overthrow the bed of the ocean, and entirely to 
inundate the two continents ? Must not the elevation of 
those two cupolas of polar ice, vast as oceans, far surpass 
the height of the most lofty lands, since the mere frag- 
ments of their extremities, when half dissolved, are as high 
as the turrets of Notre Dame, and even rise to the height 
of fifteen or eighteen hundred feet above the level of the 
sea? The ground on which Paris stands, which is forty 
leagues from the shore of the sea, it not more than twenty 
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ttrd iktkMM ftb^ve the level of neap-tida^ or eigbi 
wboft the bighert tpnag-MtM, A great |M>rtk>n both of 
the old and of Uie new world ia of a much ioferior eleT»> 
tkNk 

For my part, if I may Tentiire to declare my opinion, I 
aacribe the general deluge to a total effusion of the polai 
jasi ; to which may be added that of the icy moontaina^ as 
Hht Cofdiilenu and Taunn, the chains of which are from 
twelve to fifteen hundred leagues in length, and twenty to 
thirty in breadth, with an elevation of between twelve aad 
fifteen hundred fathoms. To these may be still fiurther 
added^ the waters diffused over the atmosphere in clouds 
and imperceptible vapors, which could not hil to form a 
very considerable mass were they collected oii the earth. 

1 suppose then, that, at the period of this catastrophe* 
the sun, deviating from the ecliptic^ advanced from south 
to north,* aiid pursued the direction of one of the meridians, 
which psMes through the middle of the Atlantic Oceim 
and the South Sea. In tliis course he heated only a zone 
of water, fluid as well as frozen, which, in the greatest 
patt of its circumference^ is four thousaud five hundred 
leagues in breadth. He extracted belts of fogs and haze, 
which accompany the melting cf all ices, from the chain 
of the Cordilleras, from the different branches of ^le icy 
mountains €i Mexico^ of Taurus, and of Iraaus, which, like 
them, run north and south ; from the sides of Atlaa, 
the summits of Teneriff, of Mount Jura, of Ida, of Leba- 
non, and of all tlie mountains covered with snow, which 
were exposed to his direct influence. With his vertical 

* I find an historical testimony in favor of this hypothesis, in the 
first book of the liistory of China, by Father Utartini. " During tlie 
reign of Yaus, the seventh emperor, the annals of the country relate, 
that the sun was six days together without seiting, and that a gene- 
ral conflagration was apprehended. The result, on the contrary, 
was a deluge, which inundated the whole of China." The epochs 
of this Chinese deluge and of the general deluge are in the same 
century. Taus was borh SS58 years before Christ, and according ta 
the Jewish compatation, the general deluge happened 9348 yean 
before the same period. — The Egyptians likewise had traditions re> 
speeting thet« aocieht alterations in the course of tiM smu. 
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flAine be quickly let on fire the constellation of the Bear, 
tnd that of the croai of tiie south ; and instantly tiie vast 
domes of the polar ices reeked on every side. All these * 
vapors, combined with those which rose from the ocean, 
covered the earth with an oniversal rain. The action of 
the sun's heat was farther augmented by that of the scorch- 
ing winds from the sandy zones of Africa and Asia, which, 
blowing, like all winds» towards the parts of the earth 
whei^ the air was most rarefied, rushed, like battering 
mms of fire» towards the poles of the world, on which the 
sun acted with all his energy. 

Innumerable torrents immediately burst from tlie north 
pole, which was then tlie most loaded with ice, as the de- 
luge commenced on the 17th of February, the season of 
the year, when winter exerts its utmost influence over our 
hemisphere. These torrents issued at once from all the 
flood-gates of the north ; from the streights of the sea of 
Anadir ; from the deep gulph of Kamschatka ; from the 
Baltic Sea; from Waigats' Streights; from the unknown 
sluices of Spitzbergen and Greenland; from Hudson's 
Bay, and that of Baffin, which is still more remote. Their 
roaring waters rushed partly, through the channel of the 
Atlantic Ocean, tearing up its very foundations, thence 
drove impetuously beyond the line, and their collateral 
counter-tides, rctumkng by the same route, impelled ami 
Increased by the currents of the south pole, which had 
been set a flowing at the same time, poured upon our coasts 
the most tremendous of tides. They rolled along in their 
billows tlie spoils of the ocean situated between the old 
and the new world. They spread vast beds of the shell- 
flsh, which pave the bottom of tlie seas of the Antilles 
and Cape de Verd Islands, over the plains of Normandy, 
and even carried those which adhere to the rocks of the 
Streights of Magellan as far as the fields watered by the 
Sa6ne. Encountered by the general current of the pole, 
they formed, at their confluences, horrible counter-currents, 
which conglomerated in their vast whirlpools, sands, flints. 



128 STUDIES OF HATUREL 

of 




cftfae 
they exMl to Ikb diy.« 
bdlwr pbcow flMir w«la!^ JiiiiBW^ toinuik the 
extreantj of tiior connc^ ipreHl ofcr the nrfiKe cf the 




:a horaontal bven^ the 
iaioile m— bei of 6 i hw , of 
Ml, conk; and ftw—jd them 



at tfaia day, i twi il ilu i r Ae aoU of the gi e at e rt. portioo of 



to cigirt fret ia hciglit, rooBblniK naiputs, left dry, 
thaa tkrce hoodred paces fioM the shore. The oeeaa has left ia 
tivtry eoaalTY traces of its aacieat iacarrioas. Oa the stiand of 
Ihe district of Caax has bcea foaad a very Urige shell-fish, pecaliar 
lothc jlatilles, called the TkmiUt: ia the viaeyards of Lfoas that 
dcaoninated the Cock and Hca, which is takca aK^e lo no sea what- 
ever hat tiw Streights of Magellaa ; aad the teeth and jaws of sharhs 
have been discovered ia the saads of Bstaaipes. Oar qaarries are 
illed with the spoils of the sonthera occaa. On the other hand, if 
we may belierc the menMiirs of Fkther Le Comte, the Jesait, there 
are in China, strata of ▼MctaUe earth, from three to foar hondrcd 
liset in depth. To these the miwinnsry ascribes, and with good rea. 
son, the extreme fertility of that coontry. — Oar best soils in Eorope 
arc not more than three or foar feet deep. If we had geographical 
charts, which should represent the different strata of fossil shell4bh, 
we might discover in them the directions, and the focuses of the 
ancient carrents that deposited them. I shall pursoe this idea no 
liurther ; bat here is another, which may present new objects of 
cariosity to the learned, who set a greater valae on the monaments 
of man, than on those of Natnre. It is this. As we find in the fossils 
oi these western rcj^ions, a mnltitndeof monaments of the sea, those 
oi oar ancient continent might, perhaps, be traced in those strata of 
vegetable earth, three or fonr hundred feet deep, in the countries of 
the east In the first place it is certain, from thenestimony of the 
missionary quoted above, that pit^coal is so common in China, that 
most oi the Chinese malce use of no other fuel. Now we know, that 
fit-coal owes its origin to forests, which have been buried in the 
oosom of the earth. It is, therefore, possible, that, amidst these 
arrecks of vegetable creation, might be found those of terrestrial 
animals, of men, and of the early arts of the world, which possessed 
my defTM of solidity. 
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Europe. Every layer of our totmh was the Hsuh of an 
anirersal tide. While the effasions of the polar ices 
covered the western extremities of oar continent with the 
spoils of the ocean, they spread over its eastern extremities 
those of the land, and deposited, on the soil of Chuia, 
strata of vegetable earth, from three to four hundred feet 
m depth. Then it was, that all the plans of Nature were 
reversed. Vast islands of floating ice, loaded with white 
bears^ ran aground among the palm-trees of the torrid 
zones ; and the elephants of Africa were tossed amid the 
ptne-forests of Siberia, where their huge bones are still 
found to tliis day. The vast plains of the land, inundated 
by the waters, no longer presented a career to flie nimble 
courser, and those of the sea, now agitated with fhry, 
ceased to be navigable. In vain did man think of finding 
an asylum on the lofty mountains. A thousand torrenti^ 
pouring from their sides, mingled the conftised noise of 
their waters with the howling of the wind, and the roar- 
ing of the thunder. Black tempests gathered jround their 
summits, and spread a night of horror over the face of day. 
In vain did he turn an eager eye towards tiie quarter of 
the heavens where Aurora was accustomed to appear ; he 
he perceived in the whole circuit of the horizon, nothing 
but long piles of clouds, heaped upon each other ; pale 
lightnings gleamed amid their murky and endless bat- 
talions, and the luminary of day, veiled by their lurid cor- 
ruscations, emitted scarcely sufficient light, to afiford a 
glimpse in the firmament of his bloody disk, traversing 
new constellations. Amid this disorder of the heavens, 
man began to despair of the safety of the earth. Unable 
to find within himself the last consolation of virtue, that 
of perishing free from the conciousness of guilt, he sought, 
at least, to conclude his last moments on the bosom of love 
or of fViendship. But in that guilty age, when all the 
sentiments of Nature were extinguished, friend repelled 
fliend, the mother her child, the husband his wife. Every 
fhing was swallowed up by the waters ; cities, palaces^ 
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roajettic pymnid^ iriaiDphal arches* decorated with the 
Irophiei of kingi ; and ye, also, which ought to have sor- 
Tived efiea the ruins of a world, ye peaceful grottoes, 
tranquil groves, humble cottages, the retreats of innocence! 
No vestige was left on the earth, either of the glory, or 
of the feUcity of mortals, in those days of vengeance, when 
Nature involved in universal ruin all the monuments of 
her own production. 

Such convulsions, of which traces, without number, still 
remain on the surfiice and in the bosom of the earth, 
cannot possibly have been produced merely by the action 
of an universal ruin. 

I am aware that th^ letter of scripture is explicit on 
this subject : but the circumstances combined with it by 
the sacred historian, seem to admit the means, which, 
according to my hypothesis, effected this terrible revolution. 

It is said, in the book of Genesis, that it rained over 
the whole earth forty days and forty nights. — This rain, 
as we have seen, was the result of the vapors, produced 
by the melting of the ices, both of the land and sea, and 
by the zone of water over which the sun then passed in 
the direction of the meridian. As to the period of forty 
days, that time appears to me sufficient for the vertical 
action of the sun on the polar ices, to reduce them to the 
level of the sea ; since the proximity of the sun to the 
tropic of Cancer, for three weeks, is capable of melting a 
great portion of those on our pole. Nay, at that season, 
nothing more is wanting than a few pu£& of the south, or 
south-west wind, for some days, to disengage the ice from 
the southern coast of Nova Zembla, and to clear the 
streights of Waigats, according to the observations of 
Martens, Barentz, and other navigators of the north. 

It is farther said in Genesis, that, " all the fountains of 
the great deep were broken up, and the windows of heaven 
were opened. '* The expression, the fountains of the great 
deep, can, in my opinion, be applied only to an effusion 
of the polar ices, which are the real sources of the sea; as 
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the effusions of the ice on mountains are the sources of all 
great rivers. The expression, the windowtt or floocUgates^ 
of heaverif likewise denotes, if I am not mistaken, the 
universal solution of the waters diffused through the 
atmosphere, which are there kept suspended by the cold, 
the focuses of which were then destroyed at the poles. 

We are afterwards informed, that, after it had rained 
forty days, ** God made a wind to blow, which caused the 
waters to return from off the earth." This wind, undoubt- 
edly, wafted towards the poles the evaporations of the 
ocean, which there fixed themselves anew in ice. The 
Mosaic account then adds circumstances, which seem to 
refer all the effects of this wind to the poles of the world; 
for it is said : '* The fountains of the deep, and the win- 
dows of heaven, were stopped, and the rain from heaven 
was restrained ; ar\d the waters returned from off the earth 
continually,* and after the end of one hundred and fifty 
days the waters were abated.** , 

The agitation of these waters, up and down, perfectly 
agrees with the motion of the seas, from the line to the 
Doles, which must then have been performed without any* 
obstacle, as the globe was, at that time, entirely aquatic ; 
and, as it may be supposed, that its annual balancing m 
the ecliptic, of which the polar ices are at once the moving 
power and the counterpoise, had then degenerated into m 
diurnal titubation, the consequence of its first motion. 
These waters, therefore, retired from the ocean, when they 
were anew converted into ice at the poles ; and it is wor- 
thy of remark, that the space of one hundred and^ fifty 
days, which they took to fix themselves, is precisely the 
time which each of the poles annually employs to load 
itself with its ordinary congelatious. 

We find, besides, in the sequel of this account, expres- 

• The French venioti says : T%e waters, betng agnate f up and dmm, 
wtiumedt Ac. an expression much more favoraoK to ihe hypothesis 
^ onr author, and of which he does not fail to <i' all hiniself in the 
mcceeding sentence. T. 
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nonf ttialogoat to the noie canet: "'The Lord taid In 
hii heart, while the earth reiiiaiiieth» aeed-time aud hanrcst, 
and cold and heat, and aunmier and winter, aud day and 
night; ihall not oeaae.** No more can there be any thing 
anperfluoiis in the words of the Author of Nature; than in 
his works. The deluge, as we have already obaerred, 
began on the seventeenth day of the second month of the 
year, which was among the Hebrewi; as with us; the 
■Kmth of February. Man had, by this time, mmmiit^ 
the seed to the earth, but he reaped no hanrest lu that 
year, cold succeeded not to hca^ nor summer to winter, 
because there was neither winter nor cold, in consequence 
of the general fusion of the polar ices, which are their na- 
tural focuses ; aud the night, properly so called, did n€»t 
foUow the day, because there was then no night at the 
poles, where there is alternately one of six months ; for 
the sun, pursuing the direction of a meridian, illumined 
the whole earth, as is the case when he is at the equator. 

To the authority of Genesis, I shall add a very curious 
passage, from the thirty-eighth chapter of the book of Job, 
describing the deluge and the poles of the world, with 
the principal characters of them, which I have just exhi- 
bited. 

Verae 4. Ubi eras qoando ponebam fimdamenta terrsB? 
Indka mihi si babes intelligentiam. 

5. Quis posuit mensuras ejus, si n6sti f vd quis Cetendit 
super earn lineam ? 

6. Super quo tMses illius solidatee sunt? aut quis demi- 
sit lapidem angularem ejus, 

7. Cum mane laudarent simul astra naatutina, et jubi- 
krent omnes filii Dei ? 

8. Quis conclusit ostiis* mare, quando erumpebat quasi 
de vulvft procedens : 

• Thoof h the masc, which I attaeh to this nxmsgf, does not great]; 
differ from that given it by M. de ftaci, in bis excellent transiatioa 
of the Bible, yet there are several expressions, to which I assign a 
meaning contrary to that of this learned gentleman. 
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9. Cam poiierem nubem vestimcntum efin^ et caligine 
illud, quasi pannis infanti obvolveremf 

10. Circumdedt illud terminis meis : et poBui vectem 
et ostia. 

1 1. Et dixi: Usque hue venies, et nou precedes ampliiia; 
et hie confringes tumentes fluctus tuos. 

12. Numquid post ortum tuum piiEcipisti difuculob et 
ostendisti auroree locum saum ?* 

13. Et tenuisti coocutiens extrema terrae, et excussitti 
impios ex eat 

14. Restiiuetur ut lutum signaculumt et ttabit siciit 
vestimentum. 

15. Auferetur ab impiis lux sua, et brachium exoeltom 
confringeretur. 

16. Numquid ingressus es profunda maris, et in novis- 
simist abyssi deambulasti ? 

Istly. Ostium properly signifies an opening, disgorging, sluice« 
flood-gate, moutlt ; and not a barrier, according to Saci's translation. 
Observe liow admirably the sense of this and tlie following verse 
coincides with that state of constraint and inaction, to which the sea 
is restricted at the poles, enveloped in clouds and darkness, like an 
infant in swaddling-clothes, in his cradle. They are likewise exprev 
sive of the fogs, which, as is well known to all the navigators of the 
north, surround the base of the polar ices. — 8dly The preceding 
epithets, of the foundations of the earthy of the fastening of the fornix- 
Nations f of 9tr etching the line ufon it, of doors from which the sea 
issues as from a womb, point particalarly to the poles of the world, 
whence the seas flow over the rest of the globe. The epithet of c«r- 
ner-*Um€, seems, likewise, to denote in a more especial manner, the 
north pole, which is distinguished by its magnetic attraction fh>m 
all the other points of the earth. 

• AurortB locum suum, the place of the Aurora. Perhaps this may 
allnde to the Aurora borealis. The cold of the poles produces the 
Aurora ;' for there is scarcely any such thing between the tropics. 
The pole, therefore, is, properly speaking, the natural place of the 
Aurora. The ^expression in the following verse, tenmieti eoneutlems 
extrema terrte, obviously characterises the total effusions of the po- 
lar ices, situated at the extremities of the earth, which occasioned 
the general deluge. 

t Restituetur ut lutum signttculum. This verse' is very obscure 
in Saci's translation. To me it appears to be descriptive of the fossil 
shelUfish, which, over the whole earth, are monuments of the deluge. 

X In novissimis abyssi, at the sources of the abyss. Saci has trans- 
lated it, " in the extremities of the abyss.*' This version destroys 
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17. NuBiqaid apcrte mi^ tibi pofte* 
tenebrott vidiiti? 

IS. Niiniqiiid eoundentti iatitadmein tamB?t indicm 
mihi 9 notfti omnia. 

19. lu qiM via lux habited et teaebianim quit locoi «L 

20. Ut ducas luiomqiiodqoe ad teraiiMM woi» et iatel- 
ligas aeoiitaa domUs ejiu. 

21. Sciebas tunc quod Baaciturw e«eif et 
dienuB luoruoi uoverasf 

22. Numquid iog^revui es theaauros mwia, aut 
graodiflia aspexisli I 

23. Qiue preparavi in temptia hoitia» in diem 
eftbaiti? 



COJUlfOl* VERUON OF THM 
BIBLE. 

4. Where wast then when 
I laid the foandations of the 
earth f Declare if thon hast 
understandlog. 

5. Who hatti laid Ihe mea- 
Mves thereof, if thou know- 
eat f Or who hath stretched 
the Kne upon it ? 



TRAJISI.ATIOK OW THK AC- 

thor's yersioh. 

4. Where wast thoa when 
I laid tiie foandations of the 
earth? Tell it me if tiion 
hast any knowledge. 

6. Knowest thoa who it is 
that hath detenuned its di- 
mensions, or who hath 
lated its levels f 



the eviretpondence of thU espressioo with that of the other imUt 
eharftctcrs, fo deerly expUioed beCMre : and the autithecia of «evl#> 
Hmm, with that ofvrtfundm mmrU^ which funecede* it» by aAziiig tke 
Mume meaninff to both.. AntkbcsU ia a figure very iireouentlv em- 
pioyed by the oriealala. Mid particularly ia the book of Xoh. Na vU 
Mknm abpsH literally signifies the pfatces which veoovate the abyis, 
the soorees of the sea, and consequently the polar ices. 



• Pmt0 mmti» et mtim Umekrtm, thedoon of death, aad the galas 
of darkaos. The poles, which are aninhabited, are truly die gates 
of deaUi. The epithet ttatbtrnm, here denotes the nights of sik 
aM»nths dnratk>n, which prevail at the poles. This sigitificati«>n is 
fikfther coa&med ia the following Terscs, by locsa tenebrmntm, the 
pLaea of darkness, and by ikegmurot mivU, the reserroirs of snow. 
The poles are, at mice, the places of darkness and of the aurora. 

t UaUuMmem Unw, literally ! Hast thou considered the latitude 
of the earth I Ia fact, all the characters of the pole could be known 
only to those, who had traversed the earth in the direction of its 
latitude. There were, at the time of Job, many Arabian travellers 
who weal to the east, to the west, and to the south, but very few 
who had travelled northward, that is^ ia latiUde. 

m3 
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6. Whereupon are the 
foundations thereof fastened? 
Or who laid the corner-stone 
thereof? 

7. When the momiBc- 
stars.sani; tof^ether, and aJl 
the sons of God shonted for 
joy. 

8 Or who shut vp the sea 
with doors when it brake 
fortii, as if it had issued out 
of the womb? 



9. When I made the cloud 
Ae garment thereof, and 
thick darkness aswaddliii 
band for it 



g- 



10. And brake ap for it my 
decreed place, and set bars 
anddoorsy 

11. And said, hitherto shalt 
thou come, but no farther: 
and here shall thy proud 
waves be staid. 

12. Hast thon commanded 
the morning since thy days ? 
and caused the day-spring to 
know hb place, 



13. That it might take hold 
of die ends of the earth, that 
the wicked might be shaken 
out of it. 

14. It is turned as clay to 
the teal, and they stand as a | 
ganaent, 



U. And from th«wi«fked 
their light is with-holden, 
Md the high arm jshali be 



N 



6. On what are ila baus 
secured, or who laid its eor- 
ner-stone, 

7. When the stars of hea- 
Ten praised me in concert, 
and all the sons of Ood were 
transported with joy t 

8. Who appointed gatM t* 
the sea, to shut it up again 
when it inundated the earthy 
rusliing as from the wonb ot 
its mother ; 

9. When I gave it clonis 
for a covering, and envelop- 
ed it in darkness, as a child 
is wrapped in swaddfijig- 
clothes? 

10. I shut ft up within 
bounds that are knows to ntt; 
I have provided for it a bul- 
wark and sluices, 

11. And I said to it: thus 
far shait thou com^, bat thon 
shalt pass no farther, and 
here thou shalt break the 
pride of thy waves. 

12. Is it uiou who, in open- 
ing thine eyes to uie light, 
hast commanded the dawn- 
ing of day^ to appear, and 
hast appointed to Aurora 
the place where she should 
arise? 

13 Is it thon, who holdipg 
in thy hands the extremities 
of the earth, hast ccmvnlsed 
it, and shaken the wicked out 
of.t? 

14. Minute monuments in- 
nhmerahle, of this devasta- 
tion, shall remain unpresaed 
on its surface, in the clay, 
and shall remain like Its gar- 
ment 

15. The light of tilie wick- 
ed shall be taken from theou 
and their uplifted afm shAfl 
be broken. 

3 
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16 Hatt thoa entered in- 
to Ihe sprinfifs of the sea ? or 
hast thou walked in the 
tcarch of the depth? 

17. Have the gates of 
death been opened unto 
thee? or hast thon seen the 
doors of the shadow of 
death? 

18. Hast thon perceived 
the breadth of the earth ? 
Declare if thou knowest it 
alL 

19. Where is the way 
where liirht dwelleth? and 
as for darliness, where is the 
place thereof? 

20. Tliat thon shonldcst 
take it to the bound there- 
of, and that thou shonideAt 
know the paths to the house 
thereof? 

21. Knowest thou it be- 
cause thou wast then bornf 
or because the number of 
thy days is great ? 



22. Hast thon entered in- 
to the treasures of the snow ? 
Or hast thon seen the trea- 
sures of the hail? 

23. Which I have reserv- 
ed against the time of trou- 
ble, against the day of bat- 
tle and war ? 



16. Hast thon penetrate<l 
to the bottom of tlie sea, and 
hant thou walked over the 
sources which renovate the 
abyss? 

17. Have these doors of 
death been opened io thee, 
and hast thou seen their 
gloomy flood gates? 

18. Hast thon observed 
where the latitude of the 
earth terminates? If thoa 
knowest all tiiese things, de- 
clare them unto me. 

19. Tell me where is the 
habitation of light, and what 
is the place of darkness, 

20. Tliat tbon may'st con- 
duct them, each to its desti- 
nation, when thoushaltknow 
the va^ that leads to their 
habitations. 

21. Didst thon know, when 
these tilings already existed, 
that thou sliouldest thyself be 
born, and wast thou ac- 
quainted with the number of 
thy days .* 

22. Hast thou entered in- 
to the treasures of the snow, 
and beheld those tremend- 
ous reservoirs of hail, 

23. Which I have prepar- 
ed against the time of the 
enemy, and for tlie day of 
war and of battle ? 



The reader, I flatter myself, vt^ill not be displeased 
with me for having deviated a little from my subject; 
that I might exhibit to him the agreement betvFeen my 
hjrpothesis and the traditions of the sacred writings; and 
particularly those, though somewhat obscure, of a book, 
perhaps, the most ancient that exists. It is the opinion of 
•ome of our moat learned divines, that Job wrote prior 
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to Mosek None ever painted Nttare with greater rabi- 
Sinity. 

We may farther assore ottinelves of the general effect 
of the polar eBlisions on the oceaD» by the particular effects 
of the ices of the mountains on the lakes and rivers of the 
continent. 1 shall introduce some instances of the latter ; 
for it is a weakness, natural to the human mind, to love 
to particularize all the objects of its studies. This ia the 
reason why it seizes the laws of Nature much more qnickiy 
in small objects, than in those of magnitude. Addison, 
in bis Remarks on MisBon*s Travels in Italy, saya, there 
is^ in the lake of Geneva* in summer, towards evening, a 
kind of flux and reflux, caused by the melting of the 
snows, which fall into it in much greater quantity in the 
afternoon, than at the other times of the day. He then 
explains, with great clearness, as he generally doe% by 
means of the alternate effusions of tlie snows on the moun* 
tains of Switzerland, the intermittence c£ certain springs 
of that country, which flow only at particular hours of th^ 
day. 

If this digression were not already too long, I could d^ 
monstrate, that there is neither spring, nor lake, nor river, 
subject to a particular flux and reflux, where it is not 
owing to icy mountains situated at their sourceii. I shall 
add but a very few words concerning those of tiie £uripus» 
tlie frequent and irregular movements of which so greatly 
puzzled the philosophers of antiquity, but which may b^ 
so easily explained by means of the icy effusions of the 
neighbouring mountains. Tlie Eoripus, it is well known, 
is a streight of tl^ Archipelago, separating the ancient 
Boeotia from the island of Euboea, now Negropout. About 
tlie middle of this streight, where it is narrowest, the car- 
rent is seen to run sometimes to the north, sometimes tu 
the south, ten, twelve, fourteen times a day, with the 
rapidity of a torrent These multiplied, and very often 
ttnef]ual movements, cannot be referred to the tides of the 
ocean, which are scarcely perceptible in tlie Mediterra- 
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meuL A JcMit, qwlcd by Spam,* ^mdemwamn to 

dk tbem with the phiiei of tbe taotm ; Ul adBiUiiBg the 
table of tfaea^ wbidi he gifc% to be aoonntc^ still their 
icguhurity and inegntoffity would remaio to be exphuned. 
He rrfutet Seneciy the tngic poet» who attribatei to the 
Euripos hot Kf eo fluxes io the dsy-tinie ooly ; and addi^ 
1 know DOt fron what authority, that in the PeiBian Goll^ 
the flux never takes i^aoe but in the nigfatt and that un- 
der the arctic pole» on the contrary, it is perceptible 
twice a day, without being ever obserred in the night. 
Tbis^ says he» ia not the case with the Euripos. I sliall 
observe, by the way, that his ranark, with reelect to the 
poie^ supposing it to be correct, is an additional confirma 
tioo that its two diurnal fluxes are the effects of the suo, 
which acts only during the day on tbe two icy extrenotiei 
of the continents of the new world and of the old. As to 
the Euripos, the variety, the number, and tbe impetuosity 
of its flnxee, evince that they, in like manner, have their 
origin in tbe icy mountains^ situated at different distances, 
and under difierent aspects of the sun. For, according to 
tbe same Jesuit, the island of Euboea, which is on one 
side of tbe streight^ has mountains covered with snow for 
six months of the year ; and we know that Bosotia, which 
is on the other side, contains several mountains of equal 
elevation, and even some which are covered with ice all 
the year round, such as Mount CEta. If these fluxes and 
refluxes cf the Euripus occur as frequently in summer as 
in wiuter, of which we are not informed, the cause must 
be ascribed to the rains which fall, during thit season, on 
the summits of those lofty collateral mountains. 

I shall enable the reader to form an idea of these not 
very apparent causes of the movements of the Eunptt% 
by here transcribing what Spon elsewhere relates con- 
cerning the lake of Livadia, or Copaide, in its vicinity 
This lake receives the first fluxes of the icy effusions of 
the mountains of Boeotia, and^ undoubtedly, comnwinicatei 

• TrsveU in Greece and iu the Levsnt, vol. II. p. 340 
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them to the Eupinis, through the mountains, which 
separate them from it "It receives," says he, <' several 
small rivers, the Cephisus, and otliers, that water 
this beautiful plain, which is about fifteen leagues 
ill circumference, and abounds in corn and pasturage. 
Accordingly, it was formerly one of the most popu- 
lous districts of Bceotia. But the waters of this lake 
are sometimes swelled to such a degree by the rains and 
melted snows, that they once inundated two hundred Til- 
lages in the plain. They would even be capable of pro* 
ducing a regular annual inundation, if Nature, aided 
perhaps by art,* had not contrived a passage for then 

• Spoa nndonbtedly had not reflected on what he wai abont ti» 
■ay, when he suggested the. idea, that it is possible for art to assist 
Natare in the construction of Ave sabterraneous canals, each ten 
miles in length, through a solid rock. TheAe subterraneoas canals 
arc frequently met with in mountainoas countries, of which 1 could 
adduce a thousand instances. Tiiey afford a medium for the circu- 
lation of the waters, which could not otherwise find a passage through 
the chains of mountains. Nature pierces the rocks for the passage 
of rivers, as she has pierced several of the bones of the haman body 
for the communication of the veins. I leave the reader to pursue 
this new idea. I have said sufficient to convince him, that this globe 
is not the production of disorder or of cliance. ■«•- 

I shall conclude these observations with a reflection concerning 
thcvtraveller whom I have been quoting, and his colleague. Spon 
was a Frenchman, and Qeoi^e Wheeler a native of England. They 
travelled in company over the Archipelago. The turmer brought 
home with him -a, collection of Greek epitaphs and inscriptions, 
which obtained great applause from the literati of his age. The lau 
ter has given us the names and characters of many very curious 
plants, which grow on the ruins of Greece, and, in ray opinion, dif* 
fuse a very affecting interest over his narrative. He is but little 
known among cs. According to the titles which these writers ai^ 
sumed, Jacob Spon was a physician, a member of the society of 
Lyons, and an eager investigator of the monuments of men. George 
Wheeler was a gentleman, and an enthusiastic admirer of those of 
Nature. Their tastes, it may be thought, should have been the very 
reverse ; the gentleman ought to have been fond of monaments, and 
the physician of plants; but as we shall observe, in the sequel of 
these studies, our passions spring from contrarieties, and are almost 
always opposite to our conditions. It was in conformity to this hai- 
monic law of Nature, tliat, though one of these travellers was Bo- 
glish, and the other French, they lived in perfect union. I remark 
to their honor, that they mutually speak of each other in terms of 
high panegyric— Ministers of state, would you form societies which 
shall be cordially united among themselves, do not assort academi> 
cians with academicians, soldiers with soldiers, merchants with mer- 
chants, monks with monks t but associate men of opposite conditions, 
and you will Me tlie utmost harmony prevail ainoug them, provided 
you exclude the ambitious, which is not an easy task ; for ambitioa 
W one of the first vices which our mode ot education instils. 
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timmgh Ave capacioui chaooel^ nndor the adjaoeirt mottii* 
taio of Eiiripus, between Negropont and Talaoda^by which 
the water of the lake is engulpbed and discharged into 
the sea, on the opposite side of the mountain. The Greeks 
call this place Catabathra. Strabow speaking of this lake^ 
sayi^ nevertheless, that, in his time, it appeared to have 
' no outlet, excepting that the Cephisos sometimes forced a 
passage' under ground. But it is only necessary to read 
his description of the changes which take place in this 
morasi^ not to be surprized at this circumstance. Mr. 
^Wheeler, who went to examine the spot, after my depar- 
tore from Greece, says, that it is one of the greatest 
curiosities in the country, the mountain being nearly ten 
miles broad, and almost entirely composed of solid rock." 

I have no doubt that many objections may be started 
against the rapid explanation which has been given of the 
courses of the tides, of the earth*s motion in the ecliptic, 
and ^ the general deluge from the effusions of the polar 
ices ; but, 1 have tlie courage to repeat it, these physical 
causes exhibit a higher degree of probability, of simplicity, 
and of conformity to the general course of nature^ than the 
astronomical causes, so far remote from us, by which they 
are explained. I leave the decision of this point to the 
impartial reader. If he is on his guard against the no- 
velty of systems, not yet extolled by paneg3rrisf s, he ought 
to be no less so against the antiquity of those which have 
many such supporters. 

L«t us now return to the form of the bason of the 
ocean. Two principal currents cross it from east tp west, 
and from north to south. The first coming from the 
south pole, sets in motion the Indian sea, and directed by 
the eastern extent of the old continent, runs from east to 
west, and from west to east, in the course of the same 
year, forming in the East Indies, what are denominated 
monsoons. This has been already remarked, but an ob- 
servation which we have not yet made, though it well de- 
Mfves to be brought forward, is, that all the bays^ creeks^ 
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and mediterraneans, of loathem Asia, such as the gulphs 
of Siam, of Bengal, and of Persia, the Red Sea, and a great 
number of others, are directed relatively to this current, 
north and south, so as not to be met by it In like man- 
ner the second current, issuing from the north pole, gives 
a contrary movement to our ocean ; and being confined 
between America and our continent, it runs from the north 
to the south, and returns from the south to the north* in 
the same year, forming, like that of India, real monsoons* 
though they have not been observed by navigators. All 
the bays and mediterraneans of Europe, as the Baltic, the 
Channel, the Bay of Biscay, the Mediterranean, properly 
so called, and all those on the east coast of America, as 
Bafiin*s and Hudson*s Bays, the gulph of Mexico^ and 
many others, are directed, relatively to it, east and west; 
or to speak with more precision, the axes of all the open- 
ings into the land, in the old and new worlds, are perpen- 
dicular to the axes of those general currents, so that their 
mouth only is crossed by them, and their depth is not ex- 
posed to the impulsions of the general movements of the 
ocean. It is owing to the calmness of bays, that so many 
vessels repair thither in quest of anchora<re ; and it is for 
the same reason, that Nature has placed at the bottoms of 
them the moutlis of most rivers, as we have before ob- 
served, that their waters might be discharged into the 
ocean, without being driven back by the direction of its 
currents. She has even employed similar precautions for 
the security of the small rivers that empty themselves hito 
the sea. There is not an experienced seaman who does 
not know, that there is scarcely a creek which has not its 
rivulet But for the wisdom of these dispositions, tiie 
streams designed to water the eartli, must frequently have 
overwhelmed it with destructive inundations. 

Nature employs still other means to secure the courses 
of rivers, and especially to protect their mouths. Of these 
the principal are Islands. Islands present to rivers chan- 
ntH»p whidi have different directions, that, if the winds or 
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Uie carreBtft of the sea dioald block up ooe of their oni- 
let% Uieir waters may fiod a poange tkrough the other. 
It nay he remarked, that she has multiplied islands at the 
mouths of rivers most subject to these two iacoDveoieDcie^ 
as at thsA of the Amazou^ iuoesnntly exposed to the east 
wUkL and situated on one of the uiost prominent parts of 
America. They are so numerous^ and form so many 
channel^ which have such different counes, that one of 
their outlets points north-esst, and another south-west, and 
that the former is more than one hundred leagues distant 
iram the latter. Fluviatic islands are not formed, accord- 
tag to the current opiniout of the congregated substances 
washed down by riven ; most of them, on the contrary, 
are considerably elevated above the level of those rivers, 
and many even contain mountains and streams of their 
own. ThBK elevated islands are frequently met with at 
the oonfluenoe of a large river, and an inferior stream. 
They serve to facilitate their communication, and to open 
a two>fold passage lor the current of the river. Accord* 
ingly, whenever you see islands along the banks of a river, 
you may be asaured* that there is some lateral, inferior 
river, or rivulet, in the vicinity. Many of these confluent 
streams have^ indeed, been dried up by the imprudent la- 
bors of man ; but you will invariably find, opposite to the 
islands which divided their confluence, a correspondent 
valley, in which you may trace their ancient channeL 
There are likewise islands of this description, in the middle 
of the courses of rivers^ in places exposed to the winds. 
I shall observe, by the way, that we deviate widely from 
the intentions of Nature^ when we unite the islands of a 
river to the adjacent continent; for, in this case, its waten 
flow only through a single channel, and when the winds 
blow in opposition to its stream, they cannot escape, either 
to the right or to the left ; they swell, overflow, inundate 
the plain, carrying away bridges^ and causing many other 
disasters, now so frequent in our cities. 

We do no^ then, find bays and gulphs at the extremi- 
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ties of the currents of the oceao, but, on the contrary, 
islands. At the extremity of the great eastern current of 
the Indian Ocean, is placed the island of Madagascar, 
wliich protects Africa from its violence. The islands of 
Terra del Fuego, in like manner, defend the southern 
extremity of America, at the coniiuence of the eastern and 
western seas of the southern hemisphere. The numerous 
archipelagos of tlie Indian Ocean, and of the Soutli Sea, 
Are situated near the Line, where the two general currents 
of the north and south seas meet. It is also with islands, 
that Nature protects the outlets of bays and mediterra- 
neans. Great Britain and Ireland cover that of the Baltic ; 
the islands of Welcome and Good Fortune protect Hud- 
son's Bay; the island of St. Lawrence defends the entrance 
of the gulpli of that name; the chain of the Aotilles covers 
the gutph of Mexico; and the islands of Japan, the dou- 
ble gulph formed by the peninsula of Corea with the 
adjacent regions. All currents aet towards islands. Most 
of them, for this reason, are noted for their prodigioun 
swells and gusts of wind : such are the Azores, the Ber- 
mudas, the island of Tristan d*Acunha, and others. Not 
that they contain within themselves the causes of these 
phenomena, bat because they are placed in the focuses of 
the revolutions of the ocean, and even of the atmosphere, 
for the purpose of weakening their effects. They arc m 
situations nearly similar to those of capes, all of which are 
likewise celebrated for their tempests; as Cape Finisterre, 
<it the extremity of Europe; the Cape of Good Hope, at 
chat of Africa; and Cape Horn, at that of America 
Hence comes the sea-proverb, to double the cape^ to sig- 
nify the surmounting of siovne great difficulty. Thus the 
ocean, instead of bearing upon the receding parts of the 
continent, sets in, on the contrary, against those which 
nre the most pronnnent; and it must speedily have des- 
troyed them, had they not been fortified by Nature in an 
admirable manner. 

Zbe west of Africa is bordered by a long bank cf saud« 
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•a irhich the waves of the Atlantic are incessantly brealh 
ing. Brasil» in the whole extent of its coast, opposes to 
the perpetual east winds, and the currents of the sea, a 
rampart of rocks more than one thousand leagues in IcngUi, 
twenty paces broad at the summit, and of a thickness un- 
known at the base. It is a musket-shot distant from the 
shore. The sea covers this rampart entirely when it is 
high ; but on its subsiding, the reef exhibits the elevation 
of a peak. This dyke is composed of one solid rnass^ 
throughout its whole length, as has been ascertained by 
various soundings; and it would be impossible for a vessel 
to reach the shore of Brasil were it not for several inlets 
by which they enter and return.* 

Go from south to north, and you will find similar pre- 
cautions. The coast of Norway is provided with a bul- 
wark nearly resembling that of Brasil. — Pontoppidan in- 
forms us, that this coast, which is almost three hundred 
leagues in length, is, in general, steep, angular, and pen- 
dant : so that the sea is, in some places, three hundred 
fathoms deep close in shore. Thib has not preventea Na- 
ture from farther protecting these shores by a multitude of 
islands, great and small. '' By such a rampart, (says he; 
consisting of, perhaps, a million or more, of stone columns, 
founded in the deepest part of the sea, the capitals n^ 
which rise only a few fathoms above the surface, all Nor- 
way is defended on the west, both against enemies and 
against the ocean.** It is behind this species of rampart; 
of a construction so wonderful, that the ports on this coast 
are situated. '* But, (adds he) as vessels are sometimes in 
great danger of being dashed to pieces, before they can get 
into port, from the winds and currents, which are ex-' 
tremely violent in the passages between these rocks and 
islands, and from the difficulty of anchoring in such deep 
water, government ha» caused several hundreds of strong 
iron rings to be fastened m the rocks, about two fathoms 
above the water, by which vessels may be moored.** 

• See the History of the Troableg of Braall, by Pierre Ifoream 
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Natare has infinitely varied these means of protection 
especially in the islands, which themselves defend a con- 
tinent. She has, for example, surrounded the Isle of France 
with a bank of madrepores, open only at the places where 
the rivers discharge themselves into the sea. Other islands, 
like many of the Antilles, were defended by forests of 
mangroves, which grow in sea-water, and break the 
violence of the waves by yielding to their motion. It is, 
probably, to the destruction of these vegetable fortifica- 
tions, that we ought to ascribe the irruptions of the sea, 
now so frequent in many islands, and, among others, in 
that of Formosa* Others are composed of solid rock, 
rising like huge moles, above the bosom of the waves ; 
such as Maritimo, in the Mediterranean ; others are vol- 
canic, as the island of Fuego, near Cape de Verd ; and 
many others, of a similar description, in the South Sea, 
which rise, like pyramids, with fiery summits, and serve 
for light-houseit to mariners, by their flame in the night, 
and their smoke by day. The Maldives are protected 
against the ocean, with the most wonderful precaution. 
They are, indeed, more exposed than many others, being 
situated in the midst of the great current of the Indian 
Ocean, already mentioned, which passes and repasses them 
twice a year. They are, besides, so low, that they scarcely 
rise above the level of the water, and are so small, and so 
numerous, that they are computed at twelve thousand; 
and many of them are so near, that it is possible to leap 
from one to the other. Nature has first collected them 
into clusters, or archipelagos, separated fh)m each other 
by deep channels, in a direction from east to west, which 
afford numerous passages to the general current of the 
Indian Ocean. These clusters are thirteen in number, 
and extend, in a row, from the eight degree of north to 
the fourth degree of south latitude, which gives them a 
length of three hundred of our leagues, reckoning twenty- 
five to a degree. But let us permit the interesting and 
unfortunate Fracis Pyrard, who there passed the flower o* 

O 
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bis life in a state of slavery, to describe their architecture/ 
He has left the best account we have of those islands* as 
if it were necessary that, in every case, things must 
worthy of the esteem of mankind* should be the fruit of 
some mnfortutie. ** It is wonderful (says he) to see each 
of these clusters entirely surrounded with a great bulwark 
of stone ; for it is not in the power of human art to secure 
so completely with walls a space of ground of that extent.* 
These clusters are all of a circular or o?a] figure* about 
thirty leagues in circumference* some being a little more, 
others not quite so much, and are all in a series* end to 
end* without any contact whatever. The channels between 
them are some broad, and others very narrow. When 
you are in the centre of a cluster, you see all around you 
that great bulwark of stone* which* as I have observed, 
encircles and defends the islands against the impetuosity 
of the sea. But it is frightful, even to the boldest to ap- 
proach tliis bulwark* and to behold the billows advancing 
from a great distance* and dashing with fury all around ; 
for then* I assure you, as a thing I have seen times without 
number* that the spray exceeds the size of a house* and is 
as white as cotton ; so that you are surrounded with a 
wall completely white* especially when the sea is high.** 
Pyrard also observes, that most of the islands, inclosed in 
these subdivisions, are surrounded, each in particular, by 
a bank, as a farther protection against the sea. But tlie 
current of the Indian Ocean* which passes through the 
parallel canals of these clusters, is so violent* that it would 
be impossible for the inhabitants to maintain a communi- 
cation with each other, had not Providence made an ad* 
m^ble provision for that purpose. Each of these clusters 
is^^ divided by two distinct channels, which intersect them 
diagonally, and whose extremities terminate at the ends of 
the great parallel channels that separate them ; so that, 
if you wish to pass from one of these archipelagoes to tlie 

* Voyage to the Maldires, chap, x. 
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cither» wlien the carrebt it eafterly* you leave that, wbene 
you may happeo to bc» by the diagonal chaonel to the eaa^ 
where the water it calm* and afterward*, committiog yoar- 
aelf to the current which paawt through the parallel 
channel, you will arrive, when you put off from the shore, 
at the opposite cluster, into which you enter by the open- 
ing of its diagonal channel, which is to the wesL A coo* 
trary method b pursued, when the current changes m% 
mouths afterwards. It is through these interior coDHnu«- 
nications tliat the natives, at all seasons, make excursioms 
through the whole chain of islands, from north to south, 
notwithstanding the violence of the currents by which 
they are separated. 

Each isle has its fortification, proportioned, if I may be 
allowed the expression, to the danger to which it is «&• 
posed from the billows of the ocean. It is not necessary 
to figure to yourself the most violent of tempests, in -Mat to 
form an id^ of their fury. The mere action of the trade* 
wmds, uniform as it is, snfiices to give them, at length, 
the most violent impulsion. Each of these waves^ adding 
to the conjtant velocity which it receives every moment 
from the wind, a velocity acquired by its individual motion, 
would form, after proceeding a considerate space, a pro. 
digious mass of water, if its course were hot n^tarded by 
currents whidi cross it^ by calms v^hich slacken^ bat, 
above all, by the banks, shoals, and islands, which break 
it. A very striking" effect of this accelerated velocity of 
the waves is observed on the coasts of Chili and of Peru, 
which, however, experience only the mere riepercussion 
of the waters of the South Sea. Their shores are inacces- 
sible, throughout their whole extent, unless at the bottom 
of some bay, or under shelter of some island, situated near 
the cosiat-— None of the islands of this vast ocean, so tran- 
quil as to have been denominated the Pacific, can be 
approached on tlie side which is exposed to the currents, 
occasioned only by the trade* winds, unless reefs. or rocks 
break the Impetuosity of its billows. In these cases, it is 

o2 
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m spectacle at once magnificent and treniendou% to behold 
the Yafit sheets of foam which incessantly rise from the 
bosom of their black concavities, and to hear their harsh 
roaring noise carried by the winds to the distance of 
seyeral leagues, especially during the night 

Islands, then, are not fragments of continents. This, 
their situation in the sea, the manner in which they are 
protected against it, and tlie length of their duration, suffi- 
ciently demonstrate. In the time which the ocean has 
been battering tliem with its utmost fury, they must other- 
wiK have been totally destroyed: yet- Gary bdis and Scylla 
atill continue to emit their ancient roarings, so as to be 
heard at the extremities of Sicily. This is not the prope* 
place, to state what means are employed by Nature tc 
presenre and to repair islands, nor to adduce other proofs 
from vegetables, from animals, and from man, which attest 
tliat they have existed, such as we now see them, from 
the very origin of the globe. I shall content myself with 
giving an idea of their construction, in order to produce 
perfect conviction that they cannot be the work of chance. 
They contain, like continents themselves, mountains, peaks, 
lakea^ rivers, proportioned to their size. To demonstrate 
this new trulii, I shall be obliged to say something con- 
cerning the distribution of the land ; but I shall not be 
long, and shall endeavour to introduce nothing but what 
is absolutely necessary to make myself understood. 

It must first be remarked, that the chains ofmountains 
in the two continents, are parallel to the seas which bor- 
der upon them : so tliat, if you see the plan of one of these 
chains, with its dififerent branches, you are enabled to 
determine the correspondent sea-shore ; for, as I have al- 
ready remarked, these mountains are always parallel to it. 
You may, in like manner, on seeing the sinuosities of a 
shore, determine those of the chains of the mountains that 
are in the interior of the country ; for the gulphs of a sea 
always correspond to the vallies of the mountains of the 
Jateral contiuent These correspondencies are perceptible 
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in the two great chains of the old and of the new world* 
The long chain of the Taarns runs east and west, Jike 
the Indian Ocean, the different gulphs of which it in- 
closes, by branches prolonged to the extremities of most 
of tlie capes. On the contrary, the chain of the Andes, 
in America, runs north and sooth Hke the Atlantic 
Ocean. Another thing worthy of remark, and t may 
venture to say of admiration, is, that these chains of 
mountains are opposed to the regular winds, which blow 
from those seas, and convey to them ttie emanations from 
the latter ; and that their height is proportioned to the 
distance at which they are situated from those shores, so 
that, the farther these mountains are from the sea, the 
greater is their elevation into the atmosphere. For this 
reason it is, that the chain of the Andes is placed along 
the Sooth Sea, where it receives the emanations of tlie 
Atlantic Ocean, wafted by the east wind over the vast 
continent of America. The broader that continent be-' 
comes, the greater is the elevation of this chain. Towards 
the isthmus of Panama, where the continent is narrow, and 
consequently the distance from the sea is sn^ali, its height 
is inconsiderable; but it suddenly rises, precisely in the 
same proportion as the continent of America widens. Its 
most lofty mountains look over the broadest expansion of 
America, and are situated in the latitude of Cape St 
Augustine. 

The position and elevation of this chain were alike 
necessary to the fertility of this vast portion of the new 
world. For if, instead of extending along the South Sea, 
it had been placed on the coast of Brflril, it would have 
intercepted all the vapors conveyed over the continent by 
the east wind; and if it were not elevated into the region 
of the atmosphere, to which no vapor can ascend, on 
account of the subfilty of the air and the intenseness of 
the cold, all the clouds brought by the east wind^ Would 
be carried beyond it into the South Sea. In either case, 
most of the rivers of Soutli America would be dried up 

o3 
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The lame reasoning may be applied to the chain of the 
Taurus. It presents to the Northern and Indian Ocean, 
a double ridge, whence flow most of the rivers of the ancient 
continent, some to the north and others to the south. Jts 
branches are disposed in the same manner; they do not 
run along the shores of the peninsulas of India, but cross 
them in the middle, in their full length; for the winds of 
those seas do not blow always from the same quarter, like 
the east wind in the Atlantic Ocean, but six months in 
one direction and six months in another. It was therefore, 
proper, that they should divide the country they had to 
water. 

It still remains for me to add some observations on the 
configuration of these mountains, to confirm the use for 
which they were intended by Natura. They are crowned, 
at intervals, l^ high peaks resembling lofty pyramids. 
These peaks, as has been well observed, are of granite, at 
least most of them. I know not of what granite is com- 
posed, but this I know, that those peaks attract the vapors 
of the atmosphere, wluch they collect around them in such 
quantity, that they are frequently concealed from view. 
This I remarked numberless times with respect to the 
peak of Piterboth, in the Isle of France, where I have 
seen the clouds, impelled by the south-east wind, deviate 
considerably from their direction, and gather round it; so 
that they sometimes formed a very thick cap which ren- 
dered the summit invisible. I had the curiosity to examine 
the nature of the rock of which it is composed. Instead 
of being formed of grains, it is full of small holes, like the 
oth^ rocks of the island ; it melts in the fire, and when 
melted, you may perceive on its surface small particles of 
copper.- It is undoubtedly impregnated with that metal, 
and it is, perhaps, to the copper, that we ought to ascribe 
the quality it possesses of attracting the clouds, for we 
know, by experience, that this metal, as well as iron, has 
the property of attracting lightning. .1 know not of what 
substance other peaks are composed ; but it is remarkable. 
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that, on the Bummits and on the declivities of the Andea» 
are situated the celebrated gold and silver mines of Chili 
and Peru ; and that in general all mines of iron and copper 
are found at the sources of rivers, and in elevated places, 
where they often discover themselves by the fogs with 
which they are surrounded* Be it as it may, whether this 
attractive quality b^ common to granite and other species 
of rockSf or whether it may depend on some metal which 
is amalgamated with them, I consider all the peaks in the 
world as real electric needles. 

But it was not sufficient that the ckMids should be col- 
lected round the sumouts of the mountains; the rivers 
which have their sources in them would still have had 
only an intermitting course. When the rainy season had 
passed, the rivers must have ceased to flow. Nature, to 
remedy this inconvenience, has contrived, in tlie vicinity 
of their peaks, lakes, which are real reservmrs or cisterns 
of water, to furnish them with a constant and regular 
supply. Most of these lakes are of incredible depth : fhey 
likewise answer various other purposes, such as that of 
receiving the melted sikows of the adjacent mountains^ 
which would otherwise flow with too great rapidity. 
When they are once full, it is a considerable time before 
they are exhausted. They exist, either internally or ex- 
ternally, at the sources of all regular currents of water; 
but when they are external they are proportioned, either 
by their extent, or by their depth and their discharges, 
to the. size of the river that is to issue from them, as well 
as the peaks which are in the yicinity* These correspon- 
dencies must have been known to antiquity ; for, if I am 
not mistaken, I have seen very ancient medals, on which 
rivers were represented by figures leaning on an urn and 
reclining at the foot of a pyramid, which, periiaps, denoted 
at once their source and their discharge. 

If we, then, apply these general dispositions of Nature 
to the particular conformation of islands, we shall see. 
that, like continents, they have mountains, with branches 
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fNurtllel to their bays; that theae roountaina are of an ele- 
▼atkm oorreaponding to their distance from the sea» and 
that they contain peaku, lakes and rivers proportioned to 
their extent Their mountains are also disposed like those 
of continents, with respect to the winds that blow over 
the seas by which they are sorronnded. Those situated 
in the Indian Ocean, as the Moluccas^ have their moun- 
tains towards the centre, so that they receive the alternate 
influence of the two atmospheric moAsooni. Those^ on 
the contrary, which are under the regular influence of theeast 
winds in the Atlantic Ocean, as the Antilles^ have their 
mountains placed at the extremity of the island, that is, to 
leeward, precisely as the Andes with respect to South 
America. The part of the island which b to windward, 
is called in the Antilles, eahetterref as if to say, eapui ter- 
rm (die head of the land) and that to leeward Uuu-terrt 
(low tend) tlfoilgh in general, says Father du Tertre,* the 
latterli lAuch higher and more mountainous than the other. 

The<i4ftbd of Juan Fernandez, which is in the South 
Sea, but y^rf far beyond the Tropics, being in 33 deg. 
40 miii. south latitude, has itsnothem part formed of very 
high and very* steep rocks, while the south side is flat and 
low, to receive the influences of the south wind» which 
blows there almost the whole year. For the description 
of it die reader is referred to Anson*s Voyage round the 
World. 

The idands which deviate from these dispositions, and 
are very few in number, have remote relations, still more 
wonderful and certainly well worthy of being studied. 
They likewise furnish, in their vegetable' and animal pro- 
ductions^ other prooft that they are continents in minis* 
turei but tlits is not the place to introduce them. If they 
w^re, as some have asserted, the remains of a great conti- 
nent swallowed up by the ocean, they would have 
preserved, at least, a portion of their vast and ancient 

• Natarid History of the AotiUe*, p. 19. 
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fabric, ^e should see, rising immediately from the boaom 
of the deep, lofty peaks like those of the Andes^ from 
twelve to fifteen hundred fathoms in height, exclusive of 
the mountains which support them. In other places, we 
should see these peaks raised upon enormous mountains, 
proportioned to their magnitude, and inclosing within 
their circumference vast lakes, like that of Geneva, with 
rivers issuing from them, such as the Rhone, precipitating 
themselves at once into the sea, without watering any land. 
At the foot of their majestic declivities there would be no 
plains, no provinces, no kingdoms. These huge ruins of 
the continent, in the midst of the ocean, would resemble 
the enormous pyramids reared on the sands of Egypt, 
which appear to the eye of the traveller as so many un- 
meaning structures; or to those vast palaces demolished 
by the hand of time, where are seen turrets, columns, tri- 
umphal arches, but the habitable parts of which are 
entirely destroyed. The productions of the wisdom of 
Nature are not useless and transitory, like the works of 
men. Every island has its plains, its vallies, its hills, it? 
hydraulic pyramids, and its Naiads proportioned to itf 
magnitude. 

Some islands, indeed, but in much smaller number, have 
mountains whose elevation appears disproportionate tc 
their extent, Such is that of Teneriffe ; its peak is so 
lofty as to be covered with ice during a great part of the 
year.* But that island contains mountains of inconside > 
rable elevation, which are proportioned to its bays: that 

* Dr. Reberden, who visited this island in the year 1759» ascendei 
to the summit of this mountain. He was provided with all the in 
stmmenls necessary for ascertaining its height, made tiie nices 
observations at three diifereut times, and found its elevation above 
the level of tlie sea to be S566 fathoms, or 15,396 English feet, which 
is only 14S yards less than three miles. The Chevalier de Borda, 
who measured its height in the year 1770, makes it only 1931 toises, 
or 12,340 English feet. Captain Cook, in his first voyage, describes 
the appearance of this mountain at sunset as very striking, for when 
the 9un was below the horizon, and the rest of the island appeared 
cf a deep black, the mountain still reflected his rays and glowed 
with a warmth of color which no painting can express. T. - 
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supporting th^ pfeak rises amid the others iu the form of k 
dome, not uiilil^e the dome of the Invtdides* towermg 
above tiie circumjacent buildings. I observed it myself 
and made a dra^ving of it^ on my way to the Isle of France. 
The inferior mountains belong to the island, and the peak 
to the continent of Africa. This peak» covered with ice, 
is situated directly opposite to the commencement of the 
great sandy desert called Zara, and, undoubtedly, contri* 
butes to refrcfih its shores and its atmosphere, by tiie 
e£fusion of its snows, which takes plaoe in the midst of 
summer. Nature has likewise placed other glaciers at the 
entrance of this burning desert, such as Mount Atlas. 
Mount Ida, in Crete, with its collateral mountains, cove^ 
red in all seasons with snow, according to the observation 
of Tournefort, is situated exactly opposite to the burning 
desert of Barca, which bounds Egypt from north to south. 
These remarks will lead to a flew farther reflections on the 
chains of icy mountains, and the sandy zones scattered 
over the surface of the globus. 

I beg pardon of the reader for these digressions, into 
which 1 have been drawn imperceptibly, but I shall make 
them as short as possible, though they lose great part of 
their clearness by being abridged. 

The icy mountains appear to be principally intended to 
convey coolness to the shores of the seas situated between 
the tropics, and the zones of sand, on the contrary, to 
accelerate, by their heat, the fusion of the polar ices. We 
can indicate only in a summary manner^ these wondarful 
harmonies ; but a reference to the journals of navigators 
and to geographical maps is sufficient to evince^ that die 
principal part of the African continent is so situated, tliat 
the wind of the north pole blows most constantly on its 
coasts, and that the shore of South America, projects be- 
yond the Line, in such a manner as to be cooled by the 

• The Hotel des Invalidesat PiurU, an asylam for disabled soldiers 
at Chcliea Goltoge with ot. T. 
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ivind of the south pole. The trade windi^ which prevail 
in the Atlantic Ocean, always partake of the inflacnoe of 
the two poles; that which is on our side inclining strong- 
ly towards the north, and that beyond the Line depending 
greatly on the south pole. These two winds are not ori* 
ental, as has been generally imagined, but they blow 
nearly in the direction of the channel which separates 
America from Africa. 

The warm winds of the torrid zone^ blow, in their turn, 
most constantly towards the poles, and it is extremely 
remarkable, that, as Nature has placed icy mountains in 
its vicinity to cool its seas conjointly with the ices of the 
poles, as Taurus, Atlas, the peak of Teneriff, Mount Ida, 
and others ; she has likewise placed there a long zone of 
sand, to increase the heat of the south wind on its way to 
warm the seas of the north. This zone begins beyond 
Mount Atlas and encircles the earth like a belt, extending 
from the westernmost point of Africa to the most easter- 
ly extremity of Asia, in a reduced distance of more than 
three thousand leagues. Some branches turn off and ad« 
vance direct north. We have already remarked, that a 
region of sand is so hot even in our climates, from the 
multiplied reflections of its brilliant particles, that we never 
observe the snow to lie long upon it, even in the midst of 
the severest winters. Those who have crossed the sands 
of Etampes in summer, and in the middle of tJie day, know 
to what a degree the heat is there reverberated* In cer- 
tain days in that season, it is so intense, that, about twenty 
years ago, four o^ five paviors, working on the great road 
of that town, between two banks of white sand, were suf- 
focated by it. From these fects it may be concluded that; 
but for tlie ices of the pole and the mountains in the vici- 
nity of the torrid zone, a great portion of Africa and Asia 
would be uninhabitable, and that, were it not for the 
sands of those continents, the ices of our pole would never 
nelt. 
Every icy mountain has^ like the poles^ its sandy zone, 
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ivbich accelerates the fiuion of ita snows. This may be 
remarked in the description of all the mountains of tha 
kind, as the peak of Teneriff, Mount Ararat, the Cordil- 
leras, and many others. These zones of sand not only 
surround their bases, but there are likewise others higher 
up the mountains, at the foot of their peaks, which are 
several hours* walk across. These sandy zones have still 
another use, that of contributing to repair the diminutions 
sustained by the mountains. Clouds of dust perpetually 
issue from them ; these rise, in the first instance, on the 
shores of the sea, where the ocean forma the first deposits 
of its sands, which are there reduced into an impalpable 
powder, by the incessant dashing of the waves that break 
upon them ; we afterwards find these clouds of dust in the 
vicinity of lofty mountains. The conveyances of these 
sands from the sea-shore to the interior of the continent 
take place in difierent seasons and in various manners. 
The most considerable happen at the equinoxes, for tlieii 
the winds blow from the sea to the land. See what Cor- 
nelius le Bruyn says, concerning a sandy tempest by which 
he was overtaken on the shore of the Caspian Sea. These 
periodical conveyances of sand are connected with the 
general revolution of the seasons, but others that take 
place every day in the interior of countries, are very per- 
ceptible towards the elevated regions of continents. AH 
travellers who have been at Pekin agree, that it is not 
possible to go abroad during a part of the year, in the 
streets of that city, without a veil to cover the face, on 
account of the sand with which the air is filled. When 
Isbrand Ides arrived on the frontiers of China, at the out- 
let of the adjacent mountains of Xaixigar, that is, at the 
most elevated part of the crest of the continent of Asia, 
from which the rivers begin their courees, some towards 
the north, and others towards the south, he observed a 
regular period for these emanations. *^ Every day,*' says 
be,* ^ regularly at noon, a violent wind blows for two hours» 

• Travels from Moscow to China, Chap. XI. 
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and this, together with the heat of the sun by day, dries 
the ground to such a degree that a dust, almost insupport- 
able, rises from it. About ^ve miles above Xaixigar, [ 
had perceived the heavens cloudy, over the ivhole range 
of the mountains, and when I was on the point of leaving 
them, the sky was perfectly serene. I even observed at 
the place where they terminated, an arch of clouds thrown 
from west to east, over to the mountains of A 1 base, and 
which seemed to form a separation of climate." Thus 
mountains have, at the same time, nebulous and fossil at- 
tractions. The first furnish water to the sources of the 
rivers that issue from them, and the second supply them 
with sand to keep up their territory and tlieir minerals. 

Another kind of harmony subsists between the icy and 
sandy zones of the new world. They run, like its seas, 
from north to soutli, whereas those of the old continent 
are directed, conformably to the length of the Indian 
Ocean, from west to east. 

It is very remarkable that the influence of the icy moun- 
tains extends farther over the sea than over the land. We 
have seen that those of the two poles follow the direction 
of the channel of the Atlantic Ocean. The snows which 
cover the long chain of the Andes, in America, likewise 
serve to cool all the South Sea, by the action of the east 
wind which blows over them ; but as part of that ocean 
and of its shores, which is sheltered from that wind by the 
very height of the Andes, would have been exposed to 
excessive heat. Nature has formed an elbow towards the 
west, at the most southern point of America, which is 
covered with icy mountains, so that the cool breezes, per- 
petually issuing from them, may sweep the coasts of Chili 
and Peru. This wind, called the south wind, prevails 
there all tlie year round, according to the testimony of 
every navigator. It does not, it is true, proceed from the 
south pole ; if that were the case no vessel could ever 
double Cape Horn, but it issues from the extremity of 
Magellan's Land, which evidently projects beyond the 

p 



158 STUDIES OF NATURE- 

fthores of the South Sea, The ices of the poles then re- 
novate the waters of the sea, ai the ices of the mountaiw 
renew those of the great rivers. These effusions of polar 
ices rush towards the Line from the action of the sun, 
which is incessantly pumping up the waters of the sea in 
the torrid zone, and which, by this diminution of bulk, 
causes the waters of the poles to press towards that part 
This, as we have already observed, is the primary cause 
of the motion of the South Seas. It appears highly pro- 
bable that the polar effusions are proportionate to the 
evaporations of the ocean. But, without quitting the 
subject on which we are engaged, we shall examine why 
Nature has taken still greater care to cool the seas than 
the lands of the torrid zone ; for, it is worthy of remark, 
that, not only the polar winds which blow there, but 
most of the rivers that dischargee themselves into tUen\ 
have their sources in icy mp^mtaiiis, such as the Zara, the 
Amazons, the Oronoko, and others. 

The sea was destined to receive, by means of the rivers 
all the spoils of the vegetable and animal productions of 
the earth ; and, as its course is determined towards the 
Line, by the diurnal diminution of its waters, which tiie 
sun is continually evaporating, its shores^ under the torrid 
zone, would have been exposed to putrefaction, had not 
Nature employed various methods to keep them cool. It 
is for this reason, say some philosophers, that its waters 
are salt But this is likewise the case in the north, and 
even to a still greater degree, according to the modern ex- 
periments of the interesting M. de Pag^s. It is the saltest 
and the heaviest i^ th^ worlds says Captain Wood, an 
English navigator, who wrotjB in 1676. Besides, the salt- 
ness of the sea has not the effect of preserving its waters 
from corruption, as is generally imagined. AU who have 
been at sea, know, that if a bottle or cask be filled in hot 
climates with sea- water, it soon becomes putrid. Sea^ 
water is not a pickle, but a real lixivium, or ley, which 
very speedily dissolves dead bodies. Though salt, it takes 
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oiit salt iooner than fireth water, as is known to the sailors 
from daily experienoey for they use no other to freshen 
their salt provisions. It blanches on the shore, all the 
bones of animals, as well as the madn^res, which, when 
alive, are brown, red, and of every colour ; but when 
rooted up and thrown into the sea*water on the coast, 
they, in a very short time, beoome as white as snow. Nay 
more ; if you catch at sea a crab or a sea-urchin, and have 
tliem dried to preserve them, without being previously 
washed in fresh water, all the claws of the crab and all the 
prickles of the urchin will drop off.' The membranes by 
which their limbs are attached, dissolve, in proportion as 
the sea*w&t«*, with which they are moistened, evaporates. 
I have myself made this experiment to my cost Sea- 
water is impregnated not only with salt, but likewise with 
bitumen, and some other substance with which we are 
not acquainted ; but the salt is in such a proportion as to 
assist the dissolution of cadaverous bodies floating in it, as 
that which we mix with our food promotes digestion. If 
Nature had made it a pickle, the ocean would be covered 
with all tlie impurities of the earth, which would there be 
kept in perpetual preservation. 

These observations will indicate to us the use of volca- 
noes. They do not proceed from fires in the interior of 
the earth, but they derive their origin and the materials 
which supply them f^om the waters. To be convinced of 
this, it is only necessary to remark, that there is not a sin- 
gle volcano in the interior of continents, unless it be in the 
vicinity of some great lake, as that of Mexico. They are 
situated in general in islands, at the extremity, or at tlie 
confluence of the currents o^ the sea, and in the counter- 
tide of their waters. This is the reason why they aie so 
numerous near the Line, end along the shore of the South 
Sea, to which the south wind, that perpetually blows 
there, brings all the substances floating in it, in a state of 
dissolution. Another proof that they owe their support to 
tiie sea, is, that in their eruptions, they frequently vomit 
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torrenti of salt water. Newton ancribed their origin and 
duration to caverns of sulphur in the boweb of the earth. 
But that great man had not reflected on the position of 
volcanoes in the vicinity of waters, nor calculated the pro- 
digious quantity of sulphur, wluch the magnitude and the 
duration of their fires must have required. Vesuvius 
alone, which has been burning night and day, from time 
immemorial, would have consumed a mass of it lai^r than 
the whole )(ingdom of Naples.* Besides, Nature has doue 
nothing in vain. What purpose could be answered by 
such magazines of sulphur in the interior of the eartli f 
They would be found entire in places where they are not 
consumed by fire. Mines of sulphur are found no where 
but in the vicinity of volcanoes. What, besides, could 
renovate them when they are exhausted ? The supplies, 
with which yolcanoes are so constantly provided, exist, 

• That illastrioQS natoraltst, M. Baffbn, sapposed the caoses which 
produce volcanoes tu be situated at no great distance below the ba- 
sis of the moautaios whicb exhibit phenomena so tremendous. *' We 
cannot suppose/' says he»" that these sub^tanbes are ejected from any 
^eat distance below, if we only consider the great force required to 
throw them up to such vast heights above the mouth of the moun- 
tain; if we examine the substances thrown up, which we shall find 
to be the same with those of the mountain below ; if we take into 
consideration that air is always necessary to keep up the flame ; but, 
above all, if we attend to one circumstance, which is, that if these 
substances were exploded from a vast depth below, the same force 
required to shoot them up so high would act against the sides of the 
volcano and tear the whole mountain in pieces." But Buffon had 
not reflected, any more than Newton, on the vast quantity of matrer 
discharged from these burning abysses. That from ^ina alone is 
supposed to exceed twenty times the bulk of the mountain, though 
the circumference of its base measures 180 miles. Indeed, the great* 
est part of Sicily seems to be covered with its eruptions. The niha* 
bitants of Catanea have found, at the distance of severU miles, 
streets and houses sixty feet deep, overwhelmed by the lava or mat- 
ter it has discharged ; and what is still more remarkable, the walls 
of those very houses have been built of materials evidently thrown 
up by the mountain. These fact^ must lead to this inference; that 
the matter exploded cannot belong to the mountain itself, otherwise 
it would have been quickly consumed ; it cannot be derived from a 
moderate dtepth, since its amazing quantity evinces that ail the places 
near its bottom must have been long since exhausted, nor can it 
have an extensive, and, if it may be so denominated, a superficial 
spread, as in that case, the circumjacent country would be quickly 
Mudermined. It must therefore be supplied from the deeper regions 
of the earth, T. *^ • 
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Yiot in the enrth, but in the sea. They are furnished by 
the oils, the bitamens and the nitres of vegetables and of 
animals, conveyed by tlie rains and the rivers from all 
quarters, into the ocean, where the dissolution of all bodies 
is completed by its lixivial water. T6 these are added me- 
tallic solutions, and especially those of iron, which, as is 
well known, abounds all over the earth. It is with all 
these substances that volcanoes are kindled and maintained. 
Lemery, the chemist, imitated their effects, by a mixture 
of iron filings, sulphur and nitre, moistened willh >vater, 
which took fire of itself. If Nature had not kindled those 
vast furnaces on the shores of the ocean, its waters would 
be covered with vegetable and animal oils, which would 
never evaporate, for they resist the action of the air. They 
are frequently observed, floating on the surface of some 
tranquil basin, from their colour, resembling that of a pi- 
geon's neck. Nature purifies the waters by the fires of 
volcanoes, as she purifies the siir by means of lightning : 
and 88 storms are mtore common in hot countries, slie has 
there, for the same reason, multiplied volcanoes. She 
bums on the shores the impurities of the sea, as a gar- 
dener, at the end of autumn, bums the refuse of his garden. 
We find, indeed, lavas in the interior of countries ; but a 
proof that they owe their origin to the waters is, that the 
volcanoes which produced them became extinct when the 
waters failed. These volcanoes were kindled, like those 
that still exist, by the vegetable and animal fermentations 
with which the earth was covered after the deluge, when 
the spoils of so many forests and of so many animals, whose 
tranks and bones are still found in our quarries, floated on 
the surface of the ocean, and formed prodigious deposits, 
which the currents accumulated in the basins of the moun- 
tains. It cannot be doubted that they took fire there, by^ 
the mere efiect of fermentation, as we see stacks of 
damp hay catch fire in our meadows. It is impossible to 
call in question these ancient conflagrations, tilie traditions 
of which were preserved in antiquity, and which imme^ 

p3 
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dialely follow those of the deluge. lo the mythology of 
the anciently the history of the serpent Python, produced 
by the corruption of the waters, and that of Phaeton, who 
set the world on fire, immediately follow the history of 
Deucalion and Pyrrha, who escaped from the waters of 
the deluge, and are allegories of the pestilence and of the 
Tolcanoes, which were the first results of the general dis- 
solution of animals and vegetables. 

All that now remains is to refute the opinion of those 
who maintain that the earth issued from the sun. The 
principal ailments by which they support it, are ils 
volcanoes, its granites, the vitrified stones scattered over 
its surface^ and ils progressive refrigeration from year to 
year. I respect the celebrated writer who advanced this 
opinion, but I venture to assert that the grandeur of the 
images presented by this idea Seduced his imagination. 

We have said enough concerning volcanoes to prove 
that they do not proceed from the interior of the earth. 
With respect to granites, they exhibit in the agg^gation 
of their grains, not a vestige of the action of fire. I am 
ignorant of their origin : but cei-tainly there is no foun- 
dation for referring it to that element, because it cannot be 
ascribed to tlie action of water, and because no siiell-fish 
are found blended with them. As this assertion is destitute 
of proof, it requires no refutation, I shall, however, ob- 
serve, that granites do not appear to be the production of 
fire, on comparing them with the lavas of volcanoes ; the 
difference of their substances supposes different causes in 
their formation. 

Agates, flints, and all the species of silex seem to have 
analogies with vitrifications, from their semitransparency, 
and from being generally found in beds of marl, which 
resemble banks of slaked lime; but these substances are 
not the productions of fire, for lavas never present any 
thing of that kind. I have picked up on the flinty hills 
of Lower Normandy, oyster shells perfectly entire, amal- 
gamated with black fliuU. Had these flints been vitrified 
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by fire^ tliey ivould have calcined, or at leaat altered the 
oyster-shells adhering to them, but they were as sound as 
if just taken out of the water. The beach along the dis- 
trict of Caux is formed of alternate strata of marl and 
flints of the same species; as they are cut in a shelving 
direction you would imagine it to be some great wall, the 
layers of which had been regulated by an architect: and 
with so much the greater appearance of probability, as 
the natives of the country build their houses of the same 
materials and disposed in the same order. These beds of 
marl are from one to two feet broad, and the ranges of 
flints which separate them are three or four inches thick. 
I have counted seventy or eighty of these horizontal strata, 
from the level of the sea, up to that of the land. The 
thickest are at the bottom and the smallest at the top, 
which causes the sliore to appear higher tlian it is; as if 
Nature chose to employ a certain degree of perspective to 
encrease its elevation; -but she was undoubtedly induce^ 
to adopt this arrangement by reasons of solidity which are 
perceptible in all her works. Now these beds of marl 
and flints are full of shells which have undergone no alter- 
ation from fire, and would be in perfect preservation, had 
not the weight of this enormous mass broken the largest 
of them. I have seen fragments extracted, of that which 
is called the ThuiUe, which is found alive only in the 
Indian Seas, and the pieces of which, being put together, 
formed a shell much larger than those used for holding the 
holy water in the church of St. Sulpice at Paris. I have 
likewise remarked there a bed of flints, completely amal- 
gamated, and forming a single sheet, the section of which 
is about one inch thick and thirty feet in length. Its 
depth in the cliff I know not ; but, with a little art, it 
might be detached and converted into the most su|)erb 
agate table in the world. Wherever these marls and 
flints are found, there shells are met with in great numbers, 
so that, as the marl has evidently been formed of their 
wreck, it appears to me extremely probable, that the flints 
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were oompoaed of the ttry substance of the fishes they 
contained. This opinion will appear less extraordinary, if 
we observe that many of the comu atHmonu and fossil 
wnivalves, which, from their form, have resisted the pres- 
sure of the earth, and not been crashed by it, have not 
emitted, like the btvalt^ the immal matter they enclosed, 
but exhibit it witliin them in the form of crystals, with 
which they are comknonly filled, whereas the bivalves are 
totally destitate of it. The animal substances of these 
last, I presame, confounded with their fragments, have 
Ibrmed the different colored pastes of marble, and imparted 
to them that hardness and polish of which those marbles 
are susceptible. This substance appears, even in the live 
shell-fish, with the cfaai-acters of agate, as may be seen in 
several kinds of mother-of-pearl, and among others in the 
semi-transparent and very hard knob, which terminates 
that called the harp. Finally, this stony substance is 
ftnind, likewise, m some land animals ; for I have seen, in 
Silesia, tte eggs of a species of woodcock, which are there 
held in high estimation, not only because they are very 
delicate eating, but because the white, when dried becomes 
as hard as flint, and is susceptible of such an exquisite 
polish as to be cut and set in rings. 

I might enlarge on the geometrical impossibility, that 
oar globe Could ever have been detached from that of the 
sun, by the collision of a comet, because, conformably to 
the hypothesis of this impulsion, it must have been either 
hurried along into the sphere of the comef s attraction, or 
carried back into that of the sun. It has, in truth, re- 
mamed in the sphere of that luminary, but it is not easy 
to concave why it should never have approached nearer, 
and why it keeps at the distance of nearly thirty millions 
of leagues, though no comet prevents it from returning to 
the place from which it set out. The sun„ it is said, has 
a centrifugal force. The globe of the earth must, conse- 
quently, retire from it. No, it is rejoined, because Uie 
earth has a constant tendency towards that luminary. U 
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nust, then, have lost the centrifugal force, which ought 
to be inherent in its nature as being a portion of the sun. 
I might fiirther enlarge on the physical impossibility, that 
the earth should contain, within its bosom, so many hete- 
rogeneous substanctes, if it were a portion of a body so 
homogeneous as the sun, and demonstrate that they can, 
by no means, be considered as tlie \yreck of solar and 
vitrifiable substances, (if it be possible for us to have any 
idea of the substances from which light issues) since some 
of our terrestrial elements, such as water and fire, are ab* 
solutely incompatible. But I shall confine myself to the 
refrigeration ascribed to the earth, because the evidence 
in support of tliat opinion is on a level with the compre- 
hension of all men, and is of importance to their security. 
If the earth becomes colder, the sun, of which it is sup- 
posed to be a part, grows cold in the same proportion, and 
the mutual diminution of heat in these two globes, must 
have manifested itself from age to age, at least on the sur- 
face of the earth, in the evaporations of the seas, in the 
decrease of the rain, and especially in the successive des- 
truction of a great number of plants, which at the present 
day, are killed by the depression of a few degrees of heat, 
when removed into a different climate. Not a single 
plant, however, has been lost of those which were known 
to Circe, the most ancient of botanists, whose herbal has, 
in some measure, been preserved by Homer. The plants, 
celebrated by Orpheus, and their virtues exist at this day. 
There is not even a single one, which has lost any thing 
of its ancient attitude. The jealous Clytia still turns 
towards the sun ; and the beautiful son of Liriopey Nar- 
cissus, still admires himself on the brink of the fountain. 

Such are the testimonies borne by the vegetable king- 
dom to the constancy of the temperature of the globe; let 
us n6w examine those furnished by mankind. There are 
inhabitants of Switzerland, say they, who have perceived 
ft progressive increase of the ices in their mountains. I 
might oppose to them other modern observers^ who^ to 
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ingraliate themadves with the princes of the norlb» pretend, 
with as Uttle foandalioa, that the cold has diminished 
tbere, because those princes have caused the forests to be 
cat down ; but 1 shall confine myself to the testimonies of 
the ancientSy who could have no intention of flattering any 
one, on a subject of this nature. If the refrigeration of 
the earth is perceptible in the life of one man, it must have 
been much more so in the life of mankind. Now all the 
temperatures described by the most ancient historians, as 
Ibat of Germany by Tacitus, of Gaul by Cssar, of Greece 
by Plutarch, of Thrace by Xenophon, are precisely the 
same at this day as at the time of those writers.* The 
book of Job, the Arabian, which is supposed to be more 
ancient than the writings of Moses, and contains views of 
Nature much more profound than is generally imagined, 
views, of which the most common were utterly unknown 
to us two centuries ago, makes frequent mention of the 
fall of snow in his country, situated in about the thirteenth 
degree of north latitude. Mount Lebanon has borne from 
the most remote antiquity the Arabic name of Ltian, which 
signifies toAite, on account of the snows with which its 

* This assertion of our author is in soma measure contradicted hy 
the observations of other writers, but in a way, which, so far from 
weakening his arguments, tends, on the contrary, tu confirm and to 
strengthen them. Indeed, it can scarcely.be questioned that Europe 
was much colder in ancient times than at present, as the accounts 
transmitted to us by the writers of antiquity esublish the fact. We 
are informed by CxsAr, that in his time, the rein-deer, the elk and 
the wild bull were inhabitants of the Hercynian forest, which then 
overspread a great portion of Germany and Poland. At present those 
animals, particularly the two tirst, are found only amid the snows of 
Lapland and Siberia, of on the rocks of Spitzbetgen. The beneficial 
alterS'tions which liave been made during the last fifteen hundred 
years, in the appearance of this division of the globe, arc assigned 
as the causes of the diminution of the cold. The immense forests 
which intercepted from the earth the rays of the sun, have, in later 
times, been gradually cleared, the morasses have been drained, and 
in proportion as the soil has been cultivated the air has become more 
temperate. Canada is said to represent, at this day, what Germany 
was in remote antiquity ; for though lying in the same parallel of 
latitude with the finest provinces of France and England, it is visited 
with the most rigorous cold : the rein-deer are very numerous ; the 
ground is covered with deep and indissoluble snow, and the expanded 
bosom of the St. Laurence is annually frozen over, wliile the Thames 
is seldom obstructed in its navigation by ice. T. 
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summit is continually covered. Homer rehlea tkit it 
•nowed at Ithaca when Ulysses arrived there, so that he 
was obliged to borrow a cloak ot the good Eunfleus. I( 
daring the space of three thousand years and more^ the cold 
had annually increased in all those climat€t» their winters 
must now have been as long and as severe as those of 
Greenland. But Lebanon, and the elevated provinces of 
Asia, have preserved the same temperature. The little 
isle of Ithaca is still covered in winter with hoar ffost ; 
and it produces^ as in the time of Telemachus, the laureJ 
and the oNve. 



EXPLANATION OF THE PLATB OF THE ATLANTIC 

HEMISPHERE. 

This plate represents the Atlantic Hemisphere with its 
sources, its ices, its chnnnels, its currents, and its tides, in 
the months of January and February 

Though I shall here be obliged to repeat some observa- 
tions, which have already been introduced, I shall subjoin 
to them others, worthy, I am bold to assert, of the reader* 
most serious attention. 

Observe, in the first place, that the earth is not here 
represented after the manner of geographers, who exhibit 
it in their maps of the world as a concavity, for tlie pur- 
pose of causing the retreating parts to be seen on a large 
scale. Their projection gives a false idea of the earth, by 
shewing the retiring parts of its circumference as the 
widest, and the prominent parts in the middle as the nar- 
rowest. They present not a convex, but a concave globe 
This figure represents k such as it would be seen from the 
heavens, on the side of the Atlantic Ocean, and in our 
winter. 

You may distinguish in it the sources of the Atlantie 
Ocean, which issue in summer from the north pole ; ili 
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channel, formed by the projecting and retreating parts of 
the two continents, and its moutn comprehended between 
Cape Horn and the Cape of Good Hope, by which this 
ocean discharges itself during the summer into the Indian 
Ocean. 

The opposite side of this liemisphere, though yet but 
little known, would present, like this, a fluviatic channeK 
with all the same accessories; sources, ices, currents, and 
tides, formed not by continents, but by projections of 
Islands and reefs, which direct, during our winter, the 
course of the effusions of the south pole into the Indian 
Ocean. However interesting these new projections of the 
globe might be, it was impossible for me to make the 
necessary expenditure for engraving them ; for it would 
have been desirable to present either hemisphere in its 
summer and its winter, for tlie purpose of exhibiting their 
various currents in each season, and to give birds*-eye 
views of the poles, both in winter and in summer, in order 
to convey an idea of the extent of yie domes of ice which 
cover them, and the currents which issue from them, in 
the different seasons of the year. These different sections 
would have required at least eight plates on a larger scale 
than that before us, to unfold, with perspicuity, this single 
portion of my Studies of Nature. Besides, this increase 
of charts would have required more copious details relative 
to the distribution of the globe, of which I meant to treat 
in this work only by the way. 

The mere survey of the Atlantic hemisphere in the 
months of January and February, will be sufficient to ren- 
der intelligible what we have said concerning the polar 
ices and their periodical effusions. We shall treat succes- 
sively of the sources of the Atlantic, of its ices, its channel, 
its currents, its tides, and even of its discharge. 

The sources of the Atlantic Ocean are, in summer, at 
the north pole. They are situated in the Baltic Sea, in 
Baffin's and Hudson's Bays, in Waigats' Straights, &c. 
It mav be remarked on a globe, that the scsources, whicti 
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give existence to the Atlantic Ocean, tarn round the pole 
in a spiral direction, similar to the windings of a river 
round the mountain from which it descends ; so that they 
collect, in this part, all the discharges of the rivers of the 
north, and carry their waters into the Atlantic Ocean. 
Hence I presume that there is, in proportion, much less 
polar effusion in that part of (he South Sea which is oppo- 
site to it We shall farther see that Nature has subjected 
to the Atlantic channel the extremities of the two general 
currents of the poles, which there terminate, after having 
made the circuit of the globe ; and it is in opposition to the 
sources from which these currents issue, that I give to the 
extremities of their courses the name of mouth. But let 
us now consider only their sources. It is easy to conceive 
that the waters of these sources must flow towards the 
Line, to replace those which the sun is there daily evapo- 
rating ; but they have, besides, an elevation which facili- 
tates their course. Not only the ices from which they 
proceed are considerably elevated above the hemisphere, 
but the poles themseWes have a great elevation of soil. 
I ground this assertion in the first place, on the observa- 
tions of Tycho Brahe and Kepler, who saw the shadow of 
the earth oval at the poles, in the central eclipses of the 
moon, and on the authority of Cassini who assigns fifty 
leagues more to the axis of the earth than to its diameter. 
In the second place, I have on my side, authentic experi- 
ments, collected by the Academy of Sciences, but of which 
no farther notice has been taken, since the opinion that 
the earth is flattened at the poles, became prevalent. It 
is well known, for example, that in proportion as you 
ascend a mountain, the mercury in the barometer falls; 
now the mercury falls in the barometer in proportion as 
you advance northward. It falls in our climates about one 
line at an elevation of eleven fathoms. According to the 
History of the Academy of Sciences, for the year 1712, 
the weight of one line of Mercury at Paris is equivalent 
to ten fathoms five feet, whereas, in Sweden, an elevation 

Q 
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of only ten lathoms one foot nx inches and four lines pro- 
duces the nme depression. The atmosphere of Sweden, 
therefbre, is lower than that of Paris, and consequently 
the grotind of Sweden is higher. To these observations 
may be added those made by navigators of the north, who 
have seen the sun the more elevated, above the horizon, 
the nearer they approached to the pole. These optical 
effecti cannot be ascribed merely to the laws of the refrac- 
tion of the atmosphere. According to the academecian 
Bouguer/ ** refraction elevates the stars in appearance, 
and we know from an infinite number of certain observa- 
tions, that, when they appear to us to be on the horizon, 
they are actually 33 or 34 minutes below it. In regions 
where the atmosphere is more dense, the refractions most 
be somewhat stronger, and they are likewise, all circum- 
stances being equal, somewhat greater in winter tLan In 
summer. In the practice of navigation, no regard need lo 
be paid to that difference, but reference may be had to 
the small table on the margin.** Accordingly, in that part 
of his work, he has introduced a small table* in which he 
states the greatest refraction of the sun at the horizon at 
34 minutes for all the climates of the globe. But how did 
it happen that Barentz saw the sun above the horizon of 
Nova Zembia, on the 24th of January, in the sign of 
Aquarius, at ^ye degrees tweiity^five minntes, whereas he 
ought to have been in sixteen degrees twenty-seven min- 
utes, to be visible in the seventy-sixth degree of north 
latitude, where Barentz then was? The refraction of the 
sun above the horizon was, therefore, nearly two degrees 
and a half, that is four times as great as Bouguer supposes, 
buice he assigns it thirty-four minutes, or thereat>out, for 
every climate. Barentz, it is true, was very much asto- 
nished to see the sun a fortnight sooner than he expected 
and he could not have persuaded himself that it was tlie 
24th of . January, unless he had observed that same morn« 

• Treatise on Navigation, Book IV. chap. iii. sect. 3. 
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ing the conjunction of the moon and Jupiter, announced 
for Venice at one hour after midnight, in the Ephimerides 
of Joseph Scala, and which took plade at Nova Zembla at 
the hour of six in the morning in the sign of Taurus, 
\vhicb gave him at once the longitude of his hut in Nova 
Zembla, and the certainty that it was the 24th of January. 
A refraction of two degrees and a half is certainly very 
considerable. We may, in my opinion, ascribe one half (o 
the apparent elevation of the sun in the very refractive 
atmosphere of Nova Zembla, and the other to the real 
elevation of the observer above the horizon of the pole. 
Barents, accordingly, observed, from Nova Zembla, the 
sun at the equator, as a man sees him earlier from ttte 
summit of a mountain than from its base. It is, besides, a 
principle without exception in the harmonioiui laws of the 
universe, that Nature never proposes to herself any end, 
without obliging all the elements to concur in producing 
it. Nature, therefore^ being desirous of eompensating the 
poles for the absence of the sun, makes the moon pass to- 
wards the pole which the sun abandons : she crystallizes 
and reduces into brilliant snows the waters that cover it ; 
she renders its atmosphere more refractive, that the pre- 
sence of the sun may be taken from it the later, and 
restored to it the sooner. Hence, there is reason to con- 
clude, that she has even elongated the poles of the earth, 
for the purpose of bestowing on them a longer participa- 
tion of the influence of the luminary of day. 

Some celebrated academicians have, indeed, laid it down 
as a fundamental principle, that the earth is flattened at 
the poles. Hear what is said on this subject by the same 
academician quoted above, who was employed with them 
to measure, near the equator, a degree of the meridian, 
which they found to be 66,748 fathoms. ** But,'* says he, 
'* what is well worthy of attention, the degrees of the 
earth have not been found of the same length in the other 
regions, where similar observations were made, and the 
difierence is loo great to be ascribed to the errors insepa- 
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I dcdacr, I noift ronfrai^ a coochnioo diaawtricany op- 
ponte firon the obrenratioDs of these acadennicians. I 
coodnde that the earth is eloogateJ at the poles, predaely 
bfca ns c the degrees of the meridian are greater there than 
under the eqaator. Here follows mj demonstration. If 
yoo place a degree of the meridian at the polar cirele; upon 
a degree of the meridain at the equator, the fonner being 
57,422 frdiomB, would exceed the second of 56,748 fa- 
tfaoma, by 674 fethoms, according to the operations of tlie 
academiciana. Conaeqaently« if the whole arch of the 
meridian, which crowns the polar circle^ and contains 47 
d^rees^ were to be applied to an arch of 47 degrees near 
the eqaator, it woold there produce a considerable protn- 
berance, because its degrees are greater. This polar arch 
of the meridian could not extend longitudinally over an 
equinoctial arch of the same meridian, since it has the same 
namber of degrees and consequently a chord of the same 
extent. If it extended in length, exceeding the other 674 
fathoms in a degree, it is evident, that, at the extremity of 
its 47 degrees, it would get out of the circumference of 
the earth, that it would no longer appertain to the circle 
on which it is traced, and that, on applying it to one of 
the poles, it would form a species of flattened mushroom, 
with a protuberance all round the globe. To render the 
thing still more apparent, let us still suppose the profile of 
the earth at the poles to be die arch of a circle of 47 do- 
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grees. Is it uot trae, that if you trace a curve iu the in- 
side of fhat arch, as the academicians do^ who flatten the 
earth at the poles, it will be smaller than the arch which 
is described within it ; and that the more tliis curve is 
flattened, the smaller it becomes, because it will approach 
more and more to the chord of the arch, that is, to a 
straight line ? Consequently the 47 degrees, or divisions 
of this interior curve, will be. each in particular, as they 
are together, smaller than the 47 degrees of the arch of 
the circle surrounding them. But^ as the degrees of the 
polar curve are, on the contrary, greater than those of an 
arch of a circle, it must follow^ that the whole curve is 
likewise of greater extent than when we suppose it to be 
more protuberant and circumscribed all round that arch : 
consequently the polar curve must form an elongated 
ellipsis. 

I shall conclude this demonstration with an image more 
trivial indeed, but equally striking. If you divide the 
two circumferences of an egg, in length and breadtli, each 
into 360 degrees, would you conclude that tliis eg^ is 
flattened at the extremities, because the degrees of its cir- 
cumference in length were greater than the degrees of its 
circumference in breadth Y It is uot a little remarkable, 
that the academicans employ nearly the same figure to de- 
duce a contrary result ? They represent the globe of the 
earth like a Dutch cheese. They suppose that this globe 
is considerably elevated at the equator. '* The curve of 
the earth,** says Bouguer, 'Ms more sudden towards the 
equator in the direction from north to soutli, because the 
degrees there are the smallest; and the earth, on the con- 
trary, is flatter towards the poles because the degrees there 
are greater. One would imagine that the equator was 
distinguished 09ly by the greater rapidity of motion per- 
formed in twenty-four hours ; but it is marked in a man- 
ner much more real, by a continued elevation which must 
amount to about six marine leagues and a half in the 
whole circumference of the earth and must be every 
where at an equal distance from the two poles.** 
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Rients of Captain Cook, who made the tour of this cupok 
in the middle of summer. The ices of the north pole are 
much more extensive, being represented in their winter. 
On both the one and the other is expressed an elevation 
of about twenty-five leagues at the poles. I shall not re- 
peat in this place what I have said concerning the height 
of the masses found floating at the extremities of these 
cupolas, and which have an elevation of between twelve 
and fifteen hundred feet. I wished to have represented 
around these ices a kind of irradiation, or aurora boreaLu, 
which would have shewn their circular extent, and would 
have added to the picturesque effect of the globe, by ren- 
dering its poles luminous ; for the south pole likewise has 
its nocturnal corruscations, as Cook observed, and it ap- 
pears that these meteors owe their origin to the ice. But 
M. Moreau, the younger, who made the drawings for the 
plates of this work, convinced me that there was not suffi- 
cient room in the chart. These polar ices have, liesides* 
been rendered sufficiently luminous to make them dis- 
tinguishable, without concealing the outlines of the islands 
and continents which they cover. 

As to the Atlantic channel, you may easily distinguish 
in it the prominent and the retreating parts of the two 
continents in correspondence with each other. If to this 
you add the sinuosity of its source to the north, which 
seems to wind in a spiral direction round our pole, and its 
wide divergent mouth, formed by Cape Horn on one side 
and the Cape of Good Hope on the other, by which it 
discharges itself for six months into the Indian Ocean, as 
we shall presently see, you will discover in it all the 
proportions of a fluviatic channel. As to its declivity from 
the place where it takes its departure from the pole, to 
that where it discharges itself into the south sea at the 
Cape of Good Hope, I believe it to be, as I have already 
mentioned, nearly the same as that of the course of the 
Amazons. 

Let us now consider tb** course of the polar effusions. 
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produced by the action of the sun on the ices of the poles. 
Every year a general current issues from that which is 
heated by the sun ; and as the sun visits them alternately, 
it follows, that there must be two opposite general currents 
which communicate to the seas their circulating motion^ 
and which are known in the Indies by the name of the 
eastern and western monsoons, or winter and summer. 

This being laid down, let us examine the effusions of 
the south pole, which is here represented in its summer. 
The general current issuing from it, is divided into two 
branches, one of which enters the Atlantic Ocean, forcing 
its way to the northern extremity of the same. When 
this branch arrives at the channel between the projecting 
parts of Africa and America, being straitened on passing 
from a wider to a narrower space, it forms on their coasts 
two counter-currents, which proceed in contrary directions. 
One of these counter-currents runs to the east along the 
coasts of Guinea, as far as the fourth degree south, accord- 
ing to the testimony of Dampier. The other, taking 
its departure from Cape St. Augustin, proceeds to the 
south-west, along the coast of Brasll, as high as Streight 
Le Maire inclusively. This effect is the consequence of a 
law of hydraulics, the operation of which is general. It 
is this ; that whenever a current passes from a wide chan- 
nel into a narrower, it forms on the coast two counter- 
currents. The truth of this may be ascertained by observ- 
ing the current of streams, at the passage of the waters of 
a river beneath arches, near the end of a bridge, and in 
other situations. Accordingly, the current sets to the east 
along the coast of Guinea, and to the south-west along 
that of Brasil, during the summer of the south pole. But, 
in the middle of the Atlantic Ocean, and beyond the 
streight of the two continents, it ruus northward through- 
out its whole course, and advances to the northern ex- 
tremities of Europe and of America, bringing us twice a 
day, along our coasts, the tides of the south, which are 
the semi-diurnal effusions of the two sides of the south 
pole. 
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The other braDch» issuing from the south pole, takes a 
direction to the west of Cape Horn, enters the South Sea» 
produces in the Indian Ocean the eastern monsoony wliich 
takes place, in India, during our winter ; and having made 
the circuit of the globe by the west, it unites in the east, 
at the Cape of Good Hope, with the general current that 
enters the Atlantic Ocean. You may trace, in part, on 
the map, this general current of the south pole, with its 
two principal branches, its counter-currents and its tides, 
by the arrows, indicating its direct, oblique and retrograde 
movements. 

Six months afterwards, that is, in our summer, about 
the end of March, when the sun, at the Line, leaves the 
south pole and proceeds to warm the north, the effusions 
of the south pole cease; those of our pole begin to flow, 
and the currents of the ocean change in every latitude. 
The general current of the seas then issues from our pole, 
and divides like that of the south, into two branches. 
The first of its branches derives its sources from Waigats* 
Streight, Hudson's Bay, and others, which then flow in 
certain channels with the impetuosity of a sluice, and pro- 
duce, in the north, tides which come from the north, from 
the east and from the west, to the great surprise of Lin- 
schoten, Ellis and other navigators, accustomed to see 
them set in from the south on the coasts of Europe. This 
current, formed by the fusion of most of the ices in the 
north of America, of Europe, and of Asia, which are at 
that time six thousand leagues in circumference, descends 
through the Atlantic Ocean, crosses the Line, and being 
confined by the same streight of Guinea and Brasil, it 
forms on their coasts two lateral counter^currents, which 
return towards the north, as those formed six months before 
by the current of the south pole, re-ascend towards the 
south. These counter-currents produce, on the coasts of 
Europe, the tides, which always seem to set directly from 
the south ; though, at that 8e&jU>n, they actually proceed 
from the north. 
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The branch which produces them afterwards advances 
to th^ south, doubles the Cape of Good Hope, takes its 
course eastward, forms the western monsoon of the Indian 
seas, and having encompassed the globe, as far as the 
South Sea, it passes Cape Horn, runs along the coast of 
Brasil, and produces a current which terminates at Cape 
St Augustin, and is opposed by the principal current de- 
scending from the north. 

The other branch of the current, which descends in 
summer from our pole, on the other side of our hemisphere* 
runs through the passage called the North Streight, situ- 
ated between the easternmost extremity of Asia, and the 
westernmost point of the American continent It descends 
into the South Sea, where it is re-united to the first branch, 
which there forms as we have said, the western monsoon 
of that ocean. This branch, issuing by the North Streight, 
receives a much smaller quantity of the icy effusions than 
that of the Atlantic Ocean, because the deep bays which 
are at the sources of that ocean, and the contours of these 
same sources which surround the pole in a spiral directiouy 
receive as we have seen, the greatest part of the icy effu- 
sions of the north pole, and discharge them into the At- 
lantic Ocean. 

The ocean, therefore, encircles the globe twice a year 
in opposite, spiral directions, issuing alternately from either 
pole, and describing on the earth, if I may be allowed the 
expression, the same course as the sun in the heavens. 

This theory, 1 may venture to affirm, is so luminous, 
that, by means of it we may explain a multitude of diffi- 
culties, which involve in much obscurity the journals of 
navigators. Froger, for example, says, that, in Brasil the 
currents proceed in the same direction as the sun; that is, 
they run northward when he is in the northern signs, and 
southward when he is in the southern signs. This vari- 
able effect cannot possibly be explained by the pressure 
or the attraction of the sun or of the moon between the 
tropics, since these luminaries never pass those bounds, 
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and always proceed in the Bame direction* from east to 
west. But this is the solution :<— When the current of 
Brasil runs to the south during our winter, it is the counter- 
current of the general current of the south pole that then 
sets to the north ; and when this Brasilian current pro* 
ceeds northward during our summer, it is the extremity 
of this same general current that returns by Cape Horn. 
The same thing does not take place with respect to that 
of the Gulph of Guinea, which is opposite, and always runs 
eastward, though it is precisely in the same predicament ; 
for, in our winter, this current of the Gulph of Guinea, is 
at the extremity of the general current of the south pole, 
which returns by the Cape of Good Hope, and which sets 
to the north during that season, along the coast of Africa, 
from the thirty-first to the fourth degree of sooth latitude^ 
according to the testimony of Dampier. But this extremity 
of the general current, which sets to the north, and which 
then takes its departure from the fourth degree south to 
join the general current, does not enter the Gulph of 
Guinea, on account of the prodigious retreat of that gulph; 
so that, in this part only, the sea always runs eastwarc^ 
according to the observation of all the navigators by whoa 
it has been visited. 

I shall support the principles of this thfory by facta 
attested by navigators of the highest character for veracity. 
Dampier, in his Treatise on the Winds, says of the currenls 
of the ocean : ** But it is certain that, in all parts of the 
world the currents shift at certain times of the year ; as in 
the East Indies they run from east to west one part of the 
year, and from west to east the other part : or as in the 
West indies and Guinea where they shift only about a 
full moon. This is meant of parts of the sea near any 
coast; yet there are strong currents in the wide ocean also, 
setting contrary to the rules before-going ; I mean against 
the trade, but it is not common. 

** On the coast of Guinea the current sets east except 
at or near a full moon, but to the south of the Line, from 
Loango to 25 or 30 degrees, the current sets with th« 
wind from south to north, except near the full. 
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•^ To the eaitward of the Cape of Good Hope from 30 
to 34 degrees south* the currents from May till October 
set east-north-east, and the winds then are west-south-west, 
or south-west; but, from October till May, when the 
winds are between the east-north-east and east-south-east, 
the currents run to the west These currents are thut 
found from five or six leagues off the shore to about fifty ; 
within five leagues of the shore you have the tide, and not 
a current ; and being past fifty leagues off shore the cur- 
rent either ceaseth quite or is imperceptible. 

** On the coast of India, north of the Line, the current 
sets with the monsoon, but docs not shift altogether so 
aoon, sometimes not by three weeks or more, and then 
never shifts again till after the monsoon is settled in the 
contrary way. As for example, the west monsoon com- 
mences at the beginning of April, but the current does 
not shift till the beginning of May ; so when the east 
monsoon sets in about the middle of September, the current 
does not shift till October/* 

Dampier seems to ascribe the cause of these currents to 
the winds which he calls monsoons. But this is not the 
proper place for investigating the cause of the atmospheric 
revolution, which likewise invariably depends on the poles, 
whose atmospheres are more or less dilated in winter than 
in summer, and whose revolutions must precede those of 
the ocean. I shall confine my attention to the retardation 
of the western current, which does not take place in India 
till the month of May, in order to demonstrate, that it is 
the same which issues from our pole in March, and arrives 
in the various regions of India at periods proportioned to 
their distance from the point from which it set out 

This current, then, arrives about the month of April at 
the Cape of Good Hope, and it is this that renders the 
passage of the Cape so difficult to vessels returning from 
India in summer. I shall once more support myself on 
this subject with the authority of Dampier, who says, in 
his Voyage round the World, on his return from India to 
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Europe :— -'^ Besides we should lose our passage about the 
Cape till October or November, this being about the latter 
end of March ; for after the 10th of May it is not usual 
to beat about the Cape to come home." In addition to 
this, the Dutch East-India Company do not permit their 
ships to reniaiu there later than Uie month of March, 
because from that period west winds prevail, and a regular 
current sets from the west and drives vessels out of their 
track ; whence it is clear, that this current, which coiues 
from the west and doubles the Cape, arrives tliere about 
the mouth of April. 

From the preceding passage of Dampier, we have seen 
that the western current arrives on the coasts of India 
about the middle of May ; another authority will demon- 
strate that it reaches, toward the middle of June^ the 
island of Tinian, which is much farther to the east. I 
extract it from Auson*s Voyage, chap. xiv. in the year 
1742, on the subject of the island of Tinian : "The only 
anchorage for large ships b in the south-west part of tlie 
island. The bottom of this road is filled witli very sharp 
rocks of coral. It is dangerous to anchor there from the 
middle of June to the middle of October, which is the 
season of the western monsoons ; and the danger is still 
farther increased by the extraordinary rapidity of the 
current of the tide which sets in to the south-west between 
this island and that of Agnigan. During the other eight 
months of the year, the season there is steady." Observe, 
by the way, that the monsoon or the current comes from 
the west, and the tide runs in a contrary direction between 
these two islands, which confirms what we have said, that 
the tides are in general only counter-currents of the geue- 
ral currents confined by streights. 

It is, therefore, evident, that this current, which takes 
ts departure from our pole in March, arrives oif the Cape 
of Good Hope in April, on the coasts of India in May, at 
Ihe island of Tinian in the middle of June, and that it traces, 
round the globe, tlie spiral line which I have indicated 

R 
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iu Tdodty niigfat be calculated by the time it occnpiei in 
running over each of theK disfamces and in reaching other 
pointiy till it arrives at Cape Horn, whence it proceeds 
north as Ikr as Cape St. Augnstint and there meets the 
general current of the Aflantic toward the condusion of 
July. But the detail of so many cariooa drcumstuices 
would lead me too fiir. 

It is impossible;, in any way, to ascribe the general car- 
rents of the Indian Ocean, which, as I have observed, set 
for six months to the east, and forsif months to the west; 
to the attraction or the pressure of the sun and moon be- 
tween the tropics: for those luminaries always proceed the 
same way, and their action is invariably the same, within 
tlie extent of that zone, to which they are confined. 
Moreover, if their action were the cause of it, when the 
sun is to the north of the Line, the western current ought 
to be perceived on the coasts of India in the month of 
March, when he is nearly in the zenith of the Indian 
Ocean ; but it does not take place there till six weeks 
later, that is, in May. When, on the contrary, the sun is to 
south of the Line, and at the greatest distance from the 
Indian Ocean, the eastern current arrives there a little 
after the autumnal equinox, that is, in the month of Octo- 
ber. Hence it is evident, that these revolutions of the 
Indian Ocean have not their focuses under the equator, 
but at the poles; that the revolution of the month of 
March, which comes from the north, by the west, requires 
six weeks to reach India, on account of the vast circuit it 
is obliged to make round the Cape of Good Hope; that 
the revolution of the south pole, in the month of Septem- 
ber, arrives there much sooner by the east, because it has 
no circuit to make; and finally, that the period of these 
alternate revolutions commences precisely at the equinoxes, 
that is, at the moment when the sun withdraws from one 
pole to warm the other. 

It is therefore evident that the half-yearly and alternate 
currents of the Indian Ocean owe their origin to the half* 
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yearly and alternate fusion of the ices of the north and 
south pole, and that their direction from east to west, and 
from west to east, is determined in that ocean by the very 
projection of the continent of Asia. 

The Atlantic Ocean has, in like manner, two half-yearly 
and alternate currents, which have the same origin, but a 
natural direction from north to south and from south to 
north, though with some delation from west to east and 
from east to west, occasioned by the projection of the 
channel of the Atlantic. Our navigators imagine, that 
this channel has but one regular current, running invaria- 
bly from south to north in our hemisphere. Into this 
error they are led by the course of the tides, which, it is 
true, always set to the north on our coasts, and on those 
of the Bahamas, and still more by our astronomical system, 
which ascribes all the movements of the seas to tlie action 
of the moon l)etween the tropics. 

How many errors is it possible for a smgle prejudice to 
introduce into the elements of our sciences! It blinds the 
most enlightened men, to such a degreee, as to cause them 
to mistake demonstration itself, and to reject, for a long 
series of ages, the experience which every year is accu- 
miulating! 

I have collected from a multitude of voyages, and prin- 
cipally from those which Captain Cook performed round 
the world, with equal sagacity and intelligence, a great 
numl)er of nautical observations, which prove, that the 
currents of the Atlantic Ocean are half-yearly like those 
of the Indian Ocean. Yet the very persons by whom 
they are related, prepossessed with the idea that the 
moon's action between the tropics is the sole cause of the 
motion of the sea, and being unable to reconcile these 
currents to the course of that luminary, have drawn from 
them no other conclusion, than that they are naturally 
irregular, and that their cause is inexplicable. Had they 
confined themselves to their own experience, which taught 
them that these currents changed twice a year; that th^ 

r2 
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run, in tlie Indian Ocean, lix months with the courie of 
the moon, and six mouths directly opposite to it| and iii 
the Atlantic Ocean, in directions which had uo relatioo 
whatever to the course of that luminary; that they are 
much more rapid as you approach the poles than between 
the tropics, under tlie very gravitation of the moon ; and 
lastly, that they diverge from the pole, heated by the sun, 
towards that which he has abandoned, they would then 
have referred the causes of these variations to the summer 
and winter of each hemisphere, and they would have di»- 
persed a portion of those clouds of error, in which our 
pretended sciences have veiled the operations of Nature. 
Though tliese nautical observations are decisive in my fa- 
vor, since they were made by enlightened partisans of the 
astronomical system, to which tliey are in direct opposi- 
tion, while they confirm the truth of my theory. I shall 
however quote two still more curious, more authentic, and 
more impartial, because they were made by men, who, not 
being bred to the sea, were wedded neither to the preju- 
dices nor to the systems of the profession. One is authen- 
ticated by the inhabitants of a whole kindgom, and the 
other by one of the most dreadful engagements recorded 
in the naval annals of Europe; and both confirm, in a 
wonderful manner, one of the most agreeable harmonies of 
the vegetable history of Nature, the elements of which I 
have presented in the emigration of plants. 

By the first of these observations we shall prove, that 
the Atlantic current proceeds, in fact, from the south and 
sets to the north, according to the opinion of our naviga- 
tors, but only in our winter. It is, however, produced in 
this direction by the effusions of the ices of the south pole, 
which, in our winter, flow towards the north, and not by 
the action of the moon between the tropics, as our astro- 
nomers believe, because, in that very season, the navigators 
of the southern hemisphere have found beyond the tropics, 
this same current coming from the south, which, assuredly, 
would not be the case, were it produced by the action of 
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the moon on the equator: (qt^. accordtug to tbU hypotlietis, 
it would flow in a contrary direction in thjs«. southern 
hemisphere. Now>.thb i9 not the fact, as I am able to 
demonstrate from the journals of Abel Tasman, Dampier^ 
Frezier, Cook, and others, who found, even beyond the 
tropics, in the southern hemisphere, this current, setting 
from the south, but only during our winter. 

By the second of tliese obseryatious, we shall demons 
strate, that the Atlantic current proceeds from the north, 
and sets to the south, in our hemisphere, contrary to the 
opinion of navigators, but only during summer. It pro- 
ceeds, therefore, directly from the effusions of the ices of 
the north pole, which in our summer flow to the south, 
aad by this direction toward the equator, it evidently 
destroys the pretended action pf the mooa between the 
tropics, which, according to pur astronomers, impels the 
ocean toward the two poles. 

The first of these observations is related by Mr. Thomas 
Pennant, a celebrated English naturalist, without prejudice 
and without system, at least on this important subject. 
It is extracted from his Tour to the Hebrides and the 
West of Scotland, in 1772. 

" I was also favored/* says tliis traveller, speaking of the 
island of Hay, '' with severjE^l of the nuts conunonly called 
Molucca beana^ which are freqiiently found on the western 
shores of this and the other Hebrides. They are the seeds 
of the Dolichos wrens, Guilandiiia BondiiCf Bon^ueetta and 
mimosa scandens of liinneeus, natives of J[amaica. The 
fifth is a seed called, by Bauhin^ fi-wtus exoU orbicularis 
sulcis nervisque quattiOTf whpse. place is unknown. The 
four first grow in quantities ou the steep banks of the rivers 
of Jamaica, and are generally supposed to drop into the 
water and to be carried into ,the se^ ; from thence by tides 
and currents, and the predominancy of the east wind, to 
be forced through the Gulph of Florida into the North 
American Ocean in the same manner as the Sargasso, a 
plant growing on the rocks of the seas of Jamaica. When 
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Arrived in that part of the Atlantic, they fall in with the 
western winds, which generally blow two thirds of the 
year in that track ; which may help to convey tliesfi to 
the shores of the Hebrides and Orkneys. 1 was for re- 
solving this phenomena into shipwrecks, and supposing 
that they might have been flung on tliese coasts out of 
some mihappy vessels, but this solution of mine is abso- 
lutely dented from the frequency and regularity of the 
appearance of these seeds. American tortoises or turtle; 
have more than onc^ been taken alive on these coasts, 
tempest-driven from their warm seas; and part of the 
mast of the Tilbury man-of-war burnt at Jamaica, was 
taken up ou the western coast of Scotland; facts that give 
probability to the first opinion." 

Mr. Pennant has neglected to inform us in what season 
those seeds and those turtles reach the west coast of 
Scotland. These omissions of dates are essential defects, 
though extremely common with the generality of travel- 
lers, who often omit to mark even those of their own 
observations. It is, however, these dates alone which 
enable us to embrace all the harmonies of Nature. What 
shall we then think of the taste of our compilers of voy- 
ages and travels, who retrench them as tedious and unimpor- 
tant circumstances? In the present case it is, nevertheless, 
evident, that tlie seeds of the rivers of Jamaica and the tur- 
tles of America arrive in winter ou the western coasts of 
the Hebrides and of the Orkneys, since they are drivei. 
thither, according to Mr. Pennant, by the west winds and 
currents, which, he adds, prevail there two thirds of the 
year. Now, we know that the west winds blow there 
all the winter, which is confirmed by his own testimony, 
all well as by other .travellers in Scotland. After all, it 
cannot be the west wind that wafts those seeds and those 
turtles so far from Jamaica toward the north. The wind 
has no power over bodies level with the surface of the 
water, and certainly those of the west cannot drive them 
to the north. Even the western currents could not pro- 
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duce this effect, for they would carry them to the east, and 
as Jamaica is about 18 degrees uorth of the Lioe, these 
seeds and these turtles would land in that part of the 
coast of Africa under the same latitude, and not in the 
59th degree, in the Hebrides and Orkneys, where they 
actually come ashore. 

Accordingly, the important observations of the inhabi- 
tants of Scotland relative to the seeds of Jamaica, the tur- 
tles of America, and part of the mast of the Tilbury thrown 
upon their coasts, certainly prove that the Atlantic cur- 
rent comes from the soutli and sets to tlie north, as navi- 
gators believe; but it has that direction only in winter; 
for we shall demonstrate by another observation not less 
curious, that in summer, and in the same latitudes, the 
Atlantic current comes from the north and sets to the 
south, in direct opposition to the action of the moon be- 
tween the tropics, and contrary to the opinion of navigators, 
or rather without their knowing what opinion to form on 
the subject. 

We have already adduced the testimonies of the most 
celebrated navigators of tlie north, who unanimously de- 
clare that the Atlantic current proceeds from the north 
and sets to the south in summer, in its northern extremity : 
such are those of Ellis, of Barentz, of Linschoten, &c. who, 
having navigated in summer in the vicinity of the arctic 
polar circle, affirm that the currents and even the tides 
run in a southern direction, and come from the uorth, or 
at least from the north-east or north-west according to the 
position of the bays into which they penetrate. We have 
likewise produced, in support of this important truth, the 
testimony of the navigators of North America, quoted by 
Denis, governer of Canada, who attest that the currents 
of the north carry with them every year in summer to- 
wards the south, long shoals of floating ice, of considerable 
depth and elevation, which run aground so far south as 
the bank of Newfoundland. Lastly, we have quoted the 
observation of Christopher Columbus, who in a much 
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more southern latitude, approaching even to the tropic of 
Cancer, found, in September, that the middle of the 
Atlantic channel ran aouthward, and consequently descend- 
ed from the north. To these authorities we might add 
those of a multitude of other navigators, who have paid 
attention only to the lee-way of their ships, and have been 
convinced, in summer, of the existence of this northern 
current, without daring to assert it, or venturing to oppose 
their own experience to a received astronomical system. 

But in order to omit nothing on a subject so essential 
to navigation and to the study of Natvre, and to remove 
every possibility (^ doubt as to the existence of this north-' 
ern current in summer^ I shall introduce a simple obser- 
vation, but which is connected with an event which is 
well known in history. This observation is the less liable 
to suspicion, as it is related without an intention of 
favoring any system, by a traveller who VFas neither a 
mariner nor a naturalist, and who deduced from it no other 
conclusions than such as concern^ his fortune and his 
liberty. It is that of Souchu'de Rennefort, secretary to 
the supreme council of Madagascar, on leaving the Azores 
the 20th June, 166,6, on his return to Europe.*. 

** From the latitude of 40 to that of 43 degrees,'* says 
he, ** we saw broken masts, yards, and tops of ships, which 
caused us to imagine that some terrible disaster had taken 
place. We were under considerable apprehension lest 
these fragments should run foul of the Virgin, an old cra- 
zy ship and very leaky. We afterwards learned that this 
wreck had been occasioned by the naval engagement be- 
tween the French and the Dutch on one side, and the 
English on the other. It would have been desirable for 
those on board to have known this sooner.*' 

In fact, the vessel on board which Rennefort was, and 
whose crew knew not that France was at war with En- 
gland, had the misfortune to be taken and sunk by an 

• History of the East Indies, Book III. chap. v. 
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English frigate^ off Guerosey, eighteen dayi after this ob« 
servation, that is on the 8th July. 

This horrible devastation, scattered over the sea through 
a space of 3 degrees or 75 leagues, proceeded from an 
obstinate engagement fought on that element, between 
the English on one side, and the Dutch on the other. It 
began on the 1 1th June, and continued four days. The 
English fleet was composed of 80 men of war, and the 
Dutch fleet of 90, commanded by De Ruyter. There 
were on each side nearly 21 thousand men, and 4500 
guns. On this occasion the English lost 23 ships, most 
of which were burned or sunk, and the Dutch only four; 
but there was scarcely a vessel which had not lost her 
masts entirely or in part. About nine thousand men 
perished on both sides. The historians of each nation, as 
usual, extolled the glory of their own fleet to the skies.* 
So much, at least, is certain^ that the nine thousand man- 
gled and half-roasted human bodies, consigned to tlie 
sharks and sea-dogs, presented to the monsters of tlie deep 
the spectacle of a ferocity, unexampled excepting in the 
annals of the human race; and that this prodigious num- 
ber of floating tops, masts, and yards, mingled with flags 
bearing red crosses and white crosses, proceeded to inform 
the barbarians of all the southern shores of the Atlantic 

• The statement given above by our author is evidently that of 
the Dutch historians. According to the English writers the battle 
commenced on the first of June, and was renewed the three follow- 
ing days by the brave Duke of Albemarle, notwithstanding his 
inferiority in point of numbers. The loss of the English is by them 
admitted to have amounted to 10 men of war, ten of which was sunk 
and six taken ; and between five and six thousand men killed and 
wounded. The Dutch, it is asserted, lost fifteen ships and five thou- 
sand men : their own writers acknowledge the loss of nine men of 
war, and that a prodigious slaughter was made on board those which 
escaped. Such was the conduct of the English on this occasion, 
that it extorted from their inveterate enemy, De Witt, this remark* 
able acknowledgement, that "if the English were beaten, their defeat 
did them more honor than all their former victories ; and all the 
Dutch had discovered was, that Englishmen might be killed and 
English ships burned, but that English courage was invincible." T* 



190 STUDIES OF NATURE. 

Ocean, how powen pretending obedience to the laws of 
Jesus Christ, settle their differences.* 

• These wrecks were vndoabtcdly carried much farther than the 
Azores. It is probable, that, in this season, a great portion of them 
floated to the shores of the western islands of Africa. Kow the 
ground of Uie quarrel between Sof land and Holland was precisely 
the African slave-trade. These powers had, as early as the preceding 
year, commenced hostilities on the coasts of Guinea and the Cape 
de Yerd islands, to the ruin of those eoantriee. I suppose, therefore, 
that these wrecks flrom the engagement off Ostend passed among the 
Cape de Yerd Islands, and near that of 8L John, which is so Tittle 
frequented by Europeans, that it is called by the Portuguese Brava, 
Savage. Its good and hospitable inhabitants, according to an En. 
glish navigator named Roberts, who speaks from his own experience 
of their good-natnre, are so humble, that they look upon men of 
their own color as subjected by the Almighty himself to the yoke of 
white men. In this opinion they are conOnned by observing the 
balance of European commerce, which in one scale presents to Eu- 
rope nothing but benefits, while the other, weighed down with 
calamities, presses in c ess a ntly on wretched Africa. But when, from 
the summits of their rocks, from the shade of their cotton-trees and 
bananas, they beheld along their peaceful shores, this frightful train 
of masti^ yards, galleries, poops, prows, half-burned, stained with 
human gore, and intermingled with European flags, they then saw 
the scale charged with the miseriea of Africa rise for a moment, 
and the other sink with aggravated weight on Europe ; and in this 
reaction of calamities, they undoubtedly perceived, that an univer- 
sal justice governs, with equal laws, all the nations of the globe. 

A king of France is said to have ordered the bodies of malefactors 
to be thrown into the river, with this dismal inscription : Let the 
King^s Justice pate. The Chinese and Japanese pnnisn, in the same 
manner, the pirates who annoy the navigation of their rivers. Thus 
the wrecks of these ships of war which had so often diffused terror 
over the Atlantic ocean, were hurried away by its currents; and 
their enormous hulls, blackened by fire, reddened with human blood, 
and now become a eport to the winds of Africa, said much more di^ 
tinctly than any an8eription,to the oppressed inhabitants of ito shores; 
" Behold now, O ye black men I the alory of the whites, and the 
justice of God passing along I" . . , 

It would be an investigation worthy, I do not say of our modem 
politicians, who set a value on nothing in the world excepting gold 
and power, but of a friend of huasanity to examine, whether the 
slave-trade has not been productive of as much miseiy to Europe a« 
to Africa, and what are the benefits it has conferred on those two 
divisions of the globe. 

It would first be necessary to place in the balance the calamities 
of Africa, the wars which its potentates wage with each other for the 
purpose of procuring slaves to sell to the Europeans; the barbarous 
despotism of its kings, who for the attainment of this object dispose 
of their own subjects ; the unnatural character of those subjects, 
who, after their example, sometimes drag to these inhuman markets 
their wives and their children ; the depopulation of most of the 
maritime countries of Africa, by the emigration of their inhabitants, 
hurried away into slavery ; tlie mortality of a great number of tLese 
wretches, who, during the passage to America, perish by unwhole- 
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These wrecki, scattered oyer 75 leagues of ocean, came 
from about twelve miles to the north- west of Ostend, 
where this naval engagemement took place; and they were 
conveyed to the Azores, which Rennefort*s ship had just 
left when it fell in with them. Ostend b in the 51st 
degree north, and the Azores in the 40thy considerably to 

some foody and the scurvy ^nd by excessive laboar, want of provisions, 
ill usage and crael ponialiments in oar colonies* iinere most of tkieui 
become the victims of misery, mortification, and despair. 

Here undoubtedly, is a sad detail of tears and of blood on the 
African side of tlie account. But om the part of Europe the balance 
of evils will, at least, be equal, if we place on that side the very 
navigation of the African coasts, the unhealthy air of which sweepc 
ofif whole crews at once, as well as the garrisons of our settlements, 
by dysenteiT, scurvy, putrid fever, and especially by the fever 

Eeculiar to Guinea, which in three days brings the stoutest man to 
is grave. Add to these physical evils the moral maladies of sla- 
very ; which destroy in our American colonies the first sentiments 
of liumanit;^ ; because where tliere are slaves, tyrants spring up, 
together with the influence of this moral depravation on Enrop^ 
When we further add to the evils of this part of the world, the loss 
of the resources which the agriculture of America would afford to 
our own commonalty and peasantry, numbers of whom are languish- 
ing at home in misery for want of employment; the wars kindled 
by the slave-trade among the maritime powers of Europe ; the taking 
and retaking of their settlements; their naval engagements, which 
sweep away nine thousand men at once, exclusive of those who are 
maimed for life ; their wars, which, like a pestilence are communi- 
cated to the interior of Europe by their alliances, and to tilie rest of 
the world by their commerce : we shall be obliged to confess that 
the European evils is a complete balance to those of Africa. As tu 
the balance of benefits, it is reduced, on either side, to a very narrow 
compass. We cannot, in conscience, enumerate among the advan- 
tages which the natives of Africa derive from the saie of their 
countrjonen, our iron sabres with which they mangle each other, 
our wretched firelocks with Which they knock one another on the 
head, .and our spirituous liquors which deprive them both of 
their reason and their health : the whole is therefore reduced, on 
their part, to a few mirrors and bells. With respect to the benefits 
which Europe receives, there is sugar, coffee, and cotton, with which 
America supplies us by means of the labour of negro slaves : but 
these rude and imperfect productions cannot be compared to the 
finished manufactures, and the crops of every kind, which might 
be raised in the same fields by free, happy, and intelligent Euro- 
pean cultivators. 

I should think that if this balance of evils so oppressive, and of 
benefits so insignificant were presented to the maritime and christian 
powers of Europe, they would, at length, discover, that it is not 
sufficient to have banished slavery from their own territory, in 
order to render their suljects industrious and happy, but that they 
must lilcewise abolish it in their colonies, for the welfare of those 
very subjects, for the happiness of the human race, and for the glory 
of religion. 
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Uie weft Thcr flnt of thete wrecks took their departure 
from Ostend the 11th of June, the day on which the en- 
gagement commenced, according to the letter of De 
Kuyter and the history cX France, and they had nearly 
reached the Azores the 20th of the same month, as must 
be concluded from the narrative of Rennefort, though he 
has not mentioned the date of each particular day. The 
currents of the north had, accordingly, carried them more 
than 275 leagues to the south, which, exclusive of the 
considerable distance they had made to the west, amounts 
to more than 34 leagues a day. 

It was assuredly not the wind which drove these frag- 
ments to the south-west with such rapidity ; that which 
then prevailed blew in a contrary direction. Rennefort*s 
ship, when she fell in with them, had met with no other 
wind than that which impelled her towards the north-east : 
and Ruyter, in his letter, makes mention only of south-west 
winds which blew during the engagement Besides, as 
we have before observed, how could the winds have any 
power over objects level with the surface of the water ? 
It is equally impossible that they should have been carried 
to the south by the tides which set from the north on our 
coasts: so that it must have been ^ direct current from 
the north which wafted them to tlie south in opposition 
to the tides, and somewhat to the west by the direction 
of the Atlantic channel. The Atlantic current, therefore, 
sets to the south in summer, notwithstanding the pretended 
action of the moon between the tropics, and its course at 
that season is owing solely to the melting of the northern 
ices. 

These two observations of such unquestionable authenti- 
city, tend to confirm a position laid down elsewhere, that 
the islands are placed at the extremities of currents. 
Linschoten who had resided in the Azores, remarks, that 
the fragments of most of the ships wrecked in the Atlan- 
tic Ocean are thrown upon their coasts. The same thing 
happens on those of the Burmudas, Barbadoes, and others. 
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These floatiog bodies are carried to prodigious distances, 
regalariy and alternately, like the currents of the sea 
themselves. Thus the seeds of Jamaica are wafted in 
^y inter as far as the Orkneys, more than ] 060 leagues from 
south to north, and a distance of above 1800 leagues, by 
the flux of the south pole; and, undoubtedly, thefluviatic 
seeds of the Orkneys are conveyed, in summer, to the 
coasts of Jamaica, by the flux of the north pole. The 
same correspondencies must subsist between the vegetables 
of Holland and the Azores. I am not acquainted with 
any of the seeds peculiar to the banks of the rivers of 
Jamaica, but I am certain that they have all the characters 
I have observed in fluviatic plants. Here then is a new 
confirmation of the vegetable harmonies of Nature in the 
emigration of plants. It may likewise be applied to the 
emigration of fishes, which make such long journies 
through the main sea, guided, undoubtedly, by the float- 
iug seeds of fluviatic plants, for which they manifest in 
every country a decided preference, and which Nature 
produces on the banks of rivers to serve more particularly 
lor their nourishment. 

It appears to me that mankind might, by means of the 
alternate currents of the ocean, maintain a regular corres- 
pondence, without expence, in all the maritime countries 
of the globe. It might perhaps be possible, by their 
means to turn to account those vast forests in the north of 
America and of Europe, composed principally of fir-trees, 
which rot in those desert regions, without yielding any 
benefit to man. They might be committed in summer, in 
well compacted floats, first to the currents of the rivers 
and then to those of the sea, which would waft them at 
least, to the latitude of our coasts stripped of wood; as the 
current of the Rhine conveys annually to Holland a pro- 
digious quantity of oak felled in the forests of Germany. 
The wrecks of the sea-fight off Ostend, carried with such 
rapidity to the Azores, demonstrate the extent of the 
resources which Nature offers in this way. Geography 

S 
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might likewiM derive from them importaot adTantagi 
To the effects of these currents Christopher Columbus was 
indebted for the discovery of America. A simple reed of 
foreign growth, thrown upon the western coast of the 
Azores, suggested to that great man the idea of the exis- 
tence of other regions in tlie west. He farther thought to 
avail himself of the currents of the sea» on his return from 
liis first voyage; for being in imminent danger, of perish- 
ing in a storm, in the midst of the Atlantic Ocean, without 
having it in his power to inform Europe, which had so 
long slighted his services and his sagacity, that he had, at 
length, discovered a new world, he inclosed the history of 
bis discovery in a cask which he consigned to the waves, 
hoping that it would arrive sooner or later at some shore. 
A common glass bottle might preserve such a deposit for 
ages, and convey it more than once from one pole to the 
other, it is not for the sake of haughty and unfeeling 
men of science, who refuse to see in Nature what they 
have not imagined in their closets, that I dwell on the 
application of these oceanic harmonies. No, it is for you 
unforiunate mariuers! It is from the mitigation of your 
miseries tliat I one day expect my noblest, my most dura- 
ble reconipence. Perhaps, at some future period, one of 
your number, shipwrecked on some desert island, shall 
charge tlie currents of the sea to announce his disaster to 
some inhabited region, and to implore assistance. Per- 
haps some Cei'x perishing amid the tempests of Cape Horn, 
shall confide to them his last farewell ; and the billows of 
the southern hemisphere shall speed it to the shores of 
Europe to soothe some new Alcyone. 

After the facts which I have just detailed, it is impos- 
sible to doubt, that the Indian and Atlantic Oceans have 
tlieir sources in the half-yearly and alternate fusions of the 
ices of the north and south pole, since they have half- 
yearly and alternate currents perfectly corresponding to 
the summer and winter of each pole. These currents, as 
may easily be conceived, have greater velocity than thr 
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objects floating on their surface. At the equiftoxes a 
retrogressive impulsion is produced in the whole mass of 
their waters at once, as appears at those periods from the 
tmiTersal agitation of the ocean in every latitude. This 
generalrittid almost instantaneous convulsion cannot be 
effected by the attraction of the moon and of the sun, 
which always proceed in the same direction, and are con- 
stantly between the tropics; but, as I have frequently 
repeated, it is produced by the heat of the sun, which 
then passes almost instantaneously from one pole to ano- 
ther, melts the icy ocean which covers it, supplies, by the 
effusion of these ices, new sources to the fluid ocean, gives 
opposite directions to its currents, and overthrows the 
former equilibrium of its waters. 

Still less is it possible to deduce, as some have done, 
the cause of the tides from the action of the sun and of the 
moon on the equator; for, if it were so, they must be 
more considerable between the tropics, near the focus of 
their motion, than in any other part; but this is not the 
case. Hear what Dampier says, in his Treatise on Winds, 
concerning the tides of India, near the equator: — 

** From Cape Blanco'* (on the coasts of the South Sea) 
** in about three degrees south to thirty degrees south, the 
tides are smaller. There they rise not more than a foot 
and a half, or two feet.-"In the East Indies also, the tides 
are but small on most coasts, neither are they so regular 
as with us." He relates in another place that the highest 
tide he obseiTed on the coast of New Holland, happened 
only three days after the full or new moon. 

The weakness and the considerable retardation of these 
tides between the tropics, clearly demonstrate that the 
focus of their movements is not under the equator; for, if 
it were, the tides would be tremendous on the coasts of 
India, which are in its vicinity and parallel to it: but 
their origin is near the poles, where they rise indeed, from 
twenty to twenty-five feet near the Streights of Magellan, 
accor^ng to Sir John Narborough, and to a height 
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equally. coDnderable at the entnunce of Hadaon*t Baj 
according to Ellis. 

Let US now recapitulate. — ^The tides are semi-diurnal 
effusions of the ices of the poles, as the general currents 
of the sea are half-yearly effusions from them. The>« are 
two opposite general currents in a year, because the sun 
alternately heats the southern and northern hemisphere ; 
and there are two tides every day, because that luminary 
warms by turns every twenty-four hours, the eastern and 
western side of the pole that is in fusion. It is the same 
effect as we observe in many lakes in the vicinity of icy 
mountains, which have currents and an ebb and flood io 
the day-time only. It cannot be doubted, that if the sun 
were to warm the opposite side of the mountains in the 
night, another ebb and flood would be produced m their 
lakes, and they would consequently have two tides in 
twenty-four hours like the ocean. The retardation in tlie 
tides of the ocean, of about twenty-four minutes from one 
to the other, is caused by the daily diminution of the dia- 
meter of the icy dome of the pole in fusion. The focus 
of the tides, consequently, removes farther and farther 
from our coasts. If their intensity is such, as Bouguer 
asserts, that our evening-tides are the strongest in sunmier, 
it is because they are the diurnal effusions of our pole 
produced by the heat of the day in the sultry season. If, 
during the same season, they are less strong in the morn- 
ing than in the evening, it is because they are the noctur- 
nal effusions, which issue from the other part of the pole, 
and discharge themselves into the spiral sources of the 
Atlantic Ocean, but in less quantity. If, on the contrary, 
at the end of six months, the strongest tides, that is, those 
of the evening, become the weakest, and the weakest, that 
is, tliose of the morning, become the strongest, the reason 
is, because they then proceed from the action of the sun 
on the south pole, and, as the cause is opposite, the effects 
must be so likewise. If the tides are highest one day and 
a half or two days after the full moon,, it is because that 
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luminary by her heat aagmeiia the polar eifftttionf, and 
Gonaeqiiently the mass of water in the ocean. The moon 
has a heat, which not only evaporates water, as has been 
recently ascertained at Rome and at Paris, bat which 
melts ice, as Pliny relates, in conformity to the observa- 
tions of antiquity: **The moon produce* thaw, resolving 
all ices and frosts by the humidity of her influence/* 
Finally, if the tides are more considerable at the equinoxes 
than at the solstices, it is because, as we have seen, at the 
equinoxes there is a greater mass of water in the ocean, 
for the greatest part of the ices of one of the poles is then 
melted, and those of the opposite pole are beginning to 
dissolve. 

We must not imagine that every tide is a polar effusion 
of the day ou which it happens; but it is an effect of that 
series of polar effusions which are perpetually succeeding 
each other: so that the tide which happens to-day, on our 
coasts, took its departure from the pole, perhaps, six weeks 
ago, and its movement is kept up by those which flow 
each succeeding day. Thus, in a row of balls placed on 
a billiard-table, the first which receives an impulsion, 
communicates it to the next, and that one to the following, 
and the last only is detached from the row with the 
remainder of the moving force. But here we must admire 
another concordance which pervades the most remote 
effects of Nature; it is this, that the evening and morning 
tides arrive on our coasts as if they had that very day 
issued from the upper and lower part of our hemisphere; 
and that the tides of summer are precisely opposite to 
those of winter, as the poles from which they flow. 

I might support this new theory with a multitude of 
facts, and apply it to most of the nautical phenomena 
hitherto looked upon as inexplicable, but the time and 
space left me forbid it. I shall content myself with having 
deduced from it the principal movements of the ocean. I 
have been obliged to follow the windings of this labyrinth 
with a labor of which the reader can have no idea.. I 
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have ihewn him the entrance and the outlet and I now 
present him with the clue. He may, undoubtodly, proceed 
much ftrther without my assistance. I can assure him* 
that by availing himself of these principles^ in the perusal 
of journals and narratives of voyages which have the least 
accuracy in the dates of their observations, such as those 
of Abel Tasmau, Hugo de Linschoten, General Beaulieu, 
Froger, Frezier, Dampier, Ellis, &c. he will find a new 
light diffused over those passages of marine journals which 
are in general so dry and so obscure. 

Had time and my means permitted me to give to this 
part of my subject all the illustration of which it is suscep- 
tible, I flatter myself I should have rendered it much more 
interosting. I would have procured a representation on 
two large, solid globes, of the general currents of the ocean 
in winter and summer, with arrows which should have 
expressed the exact intervals between one tide and another 
and their lateral counter-currents at the passage of all the 
streights, which produce, on different coasts, the counter- 
tides, semi-diurnal, diurnal, weekly, monthly, and half- 
yearly. These counter-tides should have produced others 
on their return to the passage of islands, so that the ocean 
wbuld have been exhibited as a vast river issuing from 
each pole, encompassing the globe and forming on its shores 
a multitude of counter-currents and counter- tides, depen- 
dent on the effusions of a single pole. For this purpose 
I should have employed the most authentic nautical jour- 
nals. 

It would then have been evident, that the bays of the 
continents; and even of the islands, are sheltered from the 
general currents; and I should have shewn, on the con- 
trary, that the course and the direction of all rivers are 
adapted to these currents and to these tides of the ocean, 
to accelerate them in certain places and to retard them lu 
others, as the courses of inferior streams are adapted to the 
currents of rivers, for the same purpose. 

I would have done still more. In order to banish the 
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dryness which penraEdes our geography; and to unite the 
graces which all kingdoms of Nature mutually, impart to 
each other; instead of arrows, I would have illustrated my 
subject by figures more analagous to- the. seas, and have 
added new proofs to the theory of the. polar eflfusions, by 
representing various species of migratory fishes, which, at 
certain periods of the year, consign themselves to .their 
currents to pass from one hemisphere to the other. So 
much is certain, that the principal point.of, their union, as 
well from one pole as the other, is precisely at the straight 
formed by Guinea and Brasil, where, as we have said, 
those 'two great lateral counter currents which return 
towards the poles are formed. There is the rendezvous of 
the fishes of the north pole and of those of the south. 
Herrings, whales, and mackarel, are in summer found, in 
abundance, on those shores. The whales ^of the north 
were formerly so common at Brasil, that, accordingtto the 
accounts of navigators^ the fishery. on its ccfasts was farmed 
out and produced a considerable, rey^ue to.the^king of 
Portugal. I know not how it may be at. present ;. probably 
the thunder of European artillery may have scared them 
from those coasts. Great quantities of the cod, known all 
over America, by the appellation of tlie Brasil cod, were 
likewise caught there. On the other hand, according to 
the Dutch writer, Bosman, who published a very good 
account of Guinea, the whales of the species called Nord- 
capeTf abound on the coasts of Guinea. He asserts that 
they frequent those parts to bring forth their young. 
Artus has given a list of the migratory fishes which appear 
on the same coast at the different seasons of. the year. 
Though it is very imperfect we may distinguish from it 
tlje fishes peculiar to each pole. In the months of April 
and May a species of ray rises to the surface of the water; 
in June and July, a kind of herring appears in such num- 
bers, that the negroes, throwing among them a leaden 
weight at the end of a long line furnished with hooks, 
always take several at a nngle throw. During the same 
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months they catch a great number of eea-crabiy whidt ae- 
cording to Artiu, rewmble those of Norway. In Septen- 
ber various species of mackarel arrive in numerous shoals. 
At the same time appears a kind of mullets, which, unlike 
all other fishes, that delight in silence, fkx^k to noise. The 
negroes avail themselves of this instinct to catch ihcxa. 
To a piece of wood surrounded with hooks, they fasten a 
kind of comet with its clapper; thus furnished, they throw 
it into the sea, and the movement of the waves shaking 
tlie cornet produces a certain noise; this attracts the fish, 
which, attempting to bite the piece of wood, is caught. 
Thus bounteous Nature furnishes the poor negroes with 
fisheries adapted to their industry. This species of mullet 
seems, from its instinct, to be intended to travel through 
turbulent seas, since it appears only at the autumnal equinox 
amid the revolution of the seasons. But, in the months 
of October and November, arrive crowds of fishes, whose 
names and manners are unknown in Europe, and which 
0cem to belong to the south pole, whose currents are then 
in activity. Such are, a sea pike or jack, whose teeth are 
extremely sharp, and his bite very dangerous ; a species 
of salmon, with white flesh, of exquisite flavor ; another 
called the sea-star; a kind of sea-dog, with a very large 
head and jaws resembling a warming-pan ; it is marked 
on the back with a cross ; some of them are of such a size 
that a single fish is sufficient to load two or three canoes. 
In December, are seen vast quantities of the korkofedo or 
moon-fisb, which likewise appear in June. The korkofedo 
seems to regulate his progress by the solstices. He is as 
broad as long, and is caught with a piece of sugar-cane 
fastened to a hook. The fondness of this fish for the 
sugar-cane is another proof of the harmonies established 
between the fishes and vegetables. Lastly, in the months 
of January, February and March, may be seen on the 
coast of Guinea, a kind of small fish with large eyes, 
which Artus supposes to be the oculttSf or piscis oculatiu of 
Pliny. This is likewise an inhabitant of tlie boisterous 
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■eas of the equinox, leaping and frisking with a great 
noise. 

Had time permitted, I would have extended these ele- 
mentary harmonies to the different inhabitants of the de- 
partments of the sea. We should have seen, for example, 
the cause of the alternate passage of turtles, which annually 
repair, for six months to certain islandsTand are found six 
months afterwards in others, at the distance of seven or 
eight hundred leagues, rendering it impossible to conceive 
how an amphibious animal, so sluggish, can perform such 
immense journeys towards places it does not perceive. 
We should see tiieir heavy-sailing fleets, resigning them- 
selves, almost without motion, during the night, to the 
general current of the ocean, coasting by moon-light along 
the gloomy promontories of islands, and seeking, in their 
desert bays, some sandy and peaceful beach, where, far 
from noise, they might deposit their eggs. Others, as the 
mackarel, never fail to arrive, in the accustomed seasons, 
on other shores, with the same currents, for they are then 
blind. '^When the mackarel arrive on the coasts of 
Canada," says Denis, formerly governor of that country, 
'* they are quite blind. They have a speck over their eyes, 
which does not fall off till the end of June ; and from Uiat 
time they see and are caught with a line.** His testimony 
is confirmed by other travellers, though there was no ne- 
cessity for it. The silvery l^ions of other fishes, as 
herrings, glisten in the sun oa the northern strands of 
Europe and of America shadowed with firs, and advance 
till they arrive beneath the palm-trees of the Line, coast- 
ing along the shores against the tides of the south, which 
are incessantly bringing them fresh supplies of food. 
Others, as the tunny, take their departure from the Line, 
assisted in their progress by those very tides, and in the 
spring enter the Mediterranean, of which they make the 
complete circuit : and though they leave behind no trace 
of their liquid route, yet they never fail to render them- 
selves visible, in the midst of the darkest nights, by the 
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gleun of the pbotphoric firet whkh their motioa excites. 
It is by meuM of the same lights that the dusky tortoise 
is perceived at night on the surface of the waters. You 
would imagine that these animals, surrounded with light, 
had flamlwaax aflized to their fins and to their tails. 
Thus the phosphoric qualities of sea^water are connected 
even with the nocturnal voyages of its fishes. 

It is the sun that is the grand mover of all these har- 
monies. Having arrived at the equinox, he abandons one 
pole to winter, and gives to the other the signal of spring, 
by the fires with which he surrounds it The heated pole 
poors forth on every side torrents of water and melted ice 
into the ocean, which it supplies with new sources. The 
ocean then changes its ooune; it carries along in its cur- 
rent most of the fishes of the north toward the souti^ and 
by its lateral counter-currents, those of the south toward 
the north. Others are attracted from it to the ccmtinent 
by the alluvions of the bud which the rivers discharge ; 
such are the fishes with scales, as the salmon, which love^ 
in genera], to make their way against the currents of the 
riven. 

These floating legions are accompanied by innumerable 
squadrons of sea-fowl, which, quitting their natural climates 
hover round the fishes to live at their ezpeuce. It is tlien 
that we observe the sea-fowls of the sooth, as the pelican, 
the flamingo^ the crab-catcher, the heron, flockiog to the 
shores of the north; and the birds of the north, as the 
booby, the penguin, the cormorant flocking to those of 
the south. It is then that the most desolate sands and 
shallows are inhabited, and that Nature presents new har- 
monics on every shore. 

If the voyages of the inhabitants of the seas would have 
diffused new light over the currents of the ocean, these 
same currents would have contributed to illustrate the 
manners and the forms ci fishes which to us appear so ex- 
traordinary. Most of these fishes cast their spawn in 
such abundance, that the sea is sometimes covered with it 
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for the space of several leagues. The currents carry thU 
spawn to a great distance, and while the parents uncon- 
cernedly indulge in the pleasures of love on the coasts of 
Norway, their progeny are hatched on those of Africa or of 
Brazil. We should have seen their classes so various, per- 
fectly adapted in figure to the different sites of the ocean; 
some cut out in long sword-blades, as th« African fish, which 
thence derives its name, delight to penetrate into the nar- 
rowest crevices of the rocks, and to make their way against 
the most rapid currents ; others, equally flat, are cut into 
a circular form, with two long antennae, which rise from 
their head and turn back behind to serve for a rudder, as 
the moon-fish of the Antilles. These moon-fish sport 
continually in the midst of waves which break against the 
rocks, and yet not a single one is ever observed to be 
thrown upon the shoi^e. Other fishes, triangular and 
formed like a trunk, advance into the very middle of shal- 
lows, where there is scarcely any water, and display, on 
the bosom of the black rocks, their blue shining robes be- 
spangled with stars of gold.* While some, ever restless, 
search every comer of the beach for prey, others without 
concern wait for it immoveably at their posts. Some in- 
crusted in heavy habitations of stone, pave the bottom of 
the shores, as the helmet, the Iambi, and the thuil^e? 
others, attached by threads to pebbles, ride at anchor at 
the mouths of rivers, as the muscle ; some glue themselves 
to each other, as the oyster ; others fix themselves to tlie 
i^ks to which they cling by suction, as the limpit ; others 

• The triangular, or cackold fish, belongs to tlie class of OstracUm, 
the generic name given by Linnaeus to various kinds of anomalous 
fishes, nine of which he has enumerated. They are all inhabitants 
of hot climates, and resemble each other in having their bodies co- 
vered with a bony coat of mail. Some have four horns, others two, 
and others none. They are of various figures and dimensions, and 
from their appearance would scarcely be supposed to belong to this 
division of the animal kingdom. The body of the cuckold-fish is of 
a triangular form, and is armed with four spines, two on the head 
and two behind the anus, and these are the characters which dis- 
tinguish it from the other fishes of the same genus. It is a native of 
the seas of Jamaica, the Antilles, Guinea, and the East Indies. T. 
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bury thoMdrci im the nod, as the harp^ the aoeir, fiv 
knife-handle* and nort of the aheU-IU, whoae ezierior 
oorcriog is dear and ahining ; and others aa the lobiter 
and the crab^ anned with bncklen and oonel% he in am- 
barii anMNig the rtooc% sofiering nothing to be aeen bat 
the extremities of their horns and of their formidable dawiL 

If it liad been in mj power, I would have studied the 
contrasts formed by these nomberleas fiunilifa in the alime 
and on the rocks, where their shdls sparkle with the fires 
of Aurora, and with the lostre of porple and of i^piir 
Uzulu I would have described the r^oos of die deep, ] 

ot»vered with plants of an infinite variety of format which 
receive the rays of the sun only through its waters. Their 
very vallies, where the currents flow with the rapidity of 
sluices, produce plants elastic and perforated; such are 
the leaves of the sea-feather, through which the waves pass 
9M through a sieve. I should have represented their rocks, 
risiug from the bottom of the abyss, like immoveable 
mouuds, their cavernous sides bristling with madrepores, 
and hung round with waving garlands of focus, alga-ma- 
riua, and sea-weeds of every colour, affording a retreat 
and a bed to the seals and sea-lions. In tempests, their 
gloomy bases are covered with clouds which emit a phos- 
phoric light, and unutterable sounds, issuing irom their 
devious recesses, invite to their prey the silent legions of 
the inhabitants of the seas. I would have attempted to 
penetrate into those palaces of the Nereids, to nnv«il their 
mysteries still unknown to man, and to observe at a dis- 
tance, the footsteps of infinite wisdom impressed beneath 
the waves; but these laborious, and yet delightful re- 
searches^ so useful to our fisheries and so pleasing to natoral 
history, are too great for the fortune and the powers of a 
recluse. 

I venture, however, to flatter myself, that tlie new the- 
ory I have presented, relative to the causes of the general 
currents and tides of the ocean, will be of utility to navi* 
Ration. It is my opinion, that a vessel, setting out in the 
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month of March with the course of our polar effusions, and 
keeping in the middle of the Atlantic channel, might, in 
Slimmer, reach the East Indies, fa?ored continually by the 
current. This 1 am also able to prove by the experience 
of various navigators. It is true, that during this season, 
which is the ^ inter of the southern hemisphere, the wea- 
thering of Good Hope is dangerous, because the western 
monsoon, which then prevails in those parts, excites fre- 
quent storms there as well as on the opposite coasts of 
India : but I think these inconveniences might be avoided 
by stretching out into a higher latitude. The same ves- 
sel might return from the East Indies, six months after- 
wards, during our winter, with the effusions of the south 
pole. On the other hand, advantage might be taken of 
the counter-currents produced by the general currents, or 
of their lateral tides, to go and to return in contrary seasons, 
by coasting along the continents. From this theory other 
principles fbr the navigation of all seas might easily be de- 
duced ; for example, we may avail ourselves of these cur- 
rents to discover new islands ; for every island is placed at 
the extremity or at the confluence of one or more currents, 
as every volcano is situated in their counter-tides. 

I here conclude these nautical observations, in which 
there are, undoubtedly, inaccuracies of style and other im- 
perfections ; but I was anxious to give my country this 
last testimony of attachment. I hope for the indulgence 
of the truly intelligent, and that they will correct my mia- 
takes. 
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STUDY V. 



RtPLY TO THE OBJECTIONS AGAINST PROYTDBNCE POUND* 
ED ON THE DlfiORDERS OF Trifi VEGETABLE KINGDOM. 

" The eartli," say the objecton, *' it a garden very iDjudU 
ciouttly laid out.*' Men of genius who never travelled 
have amused themselves with describing it, when issuing 
from the baud of Nature, as if it had been the theatre of 
the war of the giants. They have represented its rivers, 
flowing at randooi, its morasses as accumulations of mud, 
the trees of its forests overturned, its plains covered with 
rocks, briars and thorns, impervious to the foot of man, 
and they ascribe all its culture and improvement to the 
efforts of human genius. Such delineations, though pic- 
turesque, have, I acknowledge, overwhelmed me with me- 
lancholy, because they inspired me with distrust of the 
Author of Nature. To no purpose could it be supposed 
that he had loaded man with blessings ; one of our mobt 
pressing necessities had been overlooked, if he had neg- 
lected to provide us a suitable habitation. 

The inundations of rivers, such as those of the Amazons, 
of the Oronoko, and a great number of others are pe- 
riodical. They manure the lands which they overflow. 
It is well known that the banks of these streams were in- 
habited by numerous nations before the arrival of Eu- 
peans; they derived great advantages from their inundations, 
both on account of the abundance of the fisheries and the fer- 
tility they communicated to the land. Far from considering 
them as convulsions of Nature, they hailed them as blessings 
fiom heaven, as did the Egyptians the inundations of (he 
Nile.*" Could it then be a disagreeable spectacle to them, to 
behold their vast forests intersected by long channels of 
water, which they could without trouble traverse m every 



STUDIES OF NATURE. 207 

durecllon in their €aiioes» and gather the fraits with the 
greatest ease f Nay, even some tribes, as those of the 
Oroiioko, induced by these advantages, had adopted ttie 
singnlar custom of dwelling on the tops of trees, and seek- 
ing, like the birds, beneath tlieir foliage, habitations, food 
and fortresses. Be this as it may, most of them inhabited 
only the banks of tlie rivers, preferring tliem to the vast 
deserts by which they were surrounded, though not sub- 
ject to inundations. 

We see order only where we see corn growing. The 
habit we have acquired of confining the channels of our 
rivers with dykes, of covering our high roads with gravel, 
of tracing with the line the alleys and basons of our gardens, 
of squaring our parterres and our very trees^ accustoms into 
consider all that deviates from our rules as abandoned to 
coufusioiu But it is in places with which we have been 
tampering that we frequently observe real disorder. We 
make fountains spring up on the tops of mountains ; 
we plant poplars and lime-trees upon rocks ; we dispose 
vineyards in vallies and meadows upon hills. Let 
these labours be relaxed ever so little, and all these 
petty levellings will soon be eonibunded with the general 
level of )he continents, and all huBEian cultivation will dis- 
appear before that of Nature. Sheets of water are con- 
verted into marshes, the hedge-row elms burst forth into 
luxuriance, every bower is overgrown, and every avenue 
closed ; the vegetables natural to each soil declare war 
against those that are exotics ; the starry thistle and the 
vigorous verbascum stifle, beneath their broad leaves, the 
herbage of the English turf; various species of grasses 
and of trefoils croud around the tree of Judea ; the bram- 
ble climbs up the stem with its elaws, as if mounting to an 
assault ; tufts of nettles take possession of the urns of the 
Naiads, and forests of reeds of the forges of Vulcan ; green- 
ish flakes of minium corrode the faces of our Venuses, 
regardless of all their beauties. The trees themselves lay 
siege to the castle ; the wild-cherry, the elm^ the maple, 
mount above its roQ( plunge their long pivots into ita 
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lofty pedimenta^ and at length overthrow its haughty ca- 
pofaa. The raiot of a patk are not lea irortby of the 
reflectkmt of the sage^ than thoae of an empire; they 
alike dcmoottrate how feeble it the power oM man, when 
he atru^lea against thoae of Nature. 

1 have not had the good fortune, like the &nX naviga- 
tors who discovered uninhabited islands, to behold portiooi 
of the earth just issuing, as it were, from her bauds ; bu^ I 
have seen some which had undergone so little alteration, 
that I was convinced nothing could have equalled their 
virgia beautiei. They had a powerful influence over the 
early relations that were given of them, and difiuaed over 
them a freshnesi^ a colouring, a certain inexpressible grace, 
by which, notwithstanding their simplicity, they will al- 
ways ht advantageously distinguished from the learned 
descriptions of modem times. To the influence of prim- 
itive prospects I ascribe the superior talents of early 
writers who have treated of Nature, and the sublime en- 
thusiasm which Homer and Orpheus transfused into their 
poems. Among moderns, the historian of Au8on*8 Voyage, 
Cook, Banks, Solander, and some others, have described 
several of these natural sites in the islands of Tinian, 
Masso^ Juan Fernandez and Otaheite, which have delight- 
ed all persons of taste, though these islands had been 
in part mutilated by the Indians and the Spaniards. 

It has been my lot to see none but countries frequented 
by Europeans and desolated by war or by slavery ; but I 
shall ever recollect with pleasure two of those situatioui^ 
the one on thb side the tropic of Capricorn, and the other 
beyond the sixtieth d^^ree of north latitude. Notwith- 
standing my inability I flball attempt to draw a sketch of 
f hem, in order to convey, at least, some idea, of the man- 
ner in which Nature arranges her plans in such opposite 
climates. 

The first was a part, then uninhabited, of the Isle of 
France, fourteen leagues in extent, which appeared to me 
the most beautiful portion of it, though the black Maroons, 
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who take refuge there, had cat dowu on the tefiHihore the 
lataoiers with which they make their ajoupa, and on the 
mountains the palmettoet, whose tops they use as food, 
and the liaiies with which they manufacture fitthing-nets. 
They Kkewi»e dig away the banks of rivulets in searching 
for th^ bulbous roots of the nymphtea which they etit, and 
even the shores of the sea, for the shell-fish, every species 
of which they devour without exception, leaving large 
heaps of burned shells here and there on the beach. Not- 
withstanding these disorders, this portion of the island had 
preserved traces of its ancient beauty. It is exposed to a 
perpetual south-east wind, which prevents the forests that 
cover it from extending to the brink of the sea ; a broatl 
selvage of turf of a beautiful green, which borders'it, faci- 
litates the communication all around, and harmonizes, on 
the one hand with the verdure of the trees^ and on the 
other with the azure of the billows. The view is thus 
divided into two aspects, the one of the land, the other of 
the water. The land-prospect presents hills rising behind 
each other in the form of an amphitheatre, and whose 
contours, covered with pyramidal trees, exhibit a majestic 
profile on the vault of heaven. Above these forests, rises, 
as it were, a second forest of palmettoes, waving over the 
solitary vallies their tall columns, crowned with plumes of 
verdure, and surmounted with a lance. The mountains of 
the interior exhibit, at a distance, masses of rock, clothed 
with large trees and pendent lianes, floating like drajoery 
at the pleasure of the winds. Upon them rise lofty peaks, 
around which rainy clouds are incessantly collecting ; and 
when the rays of the sun illumine them, you behold the co- 
lours of the rainbow painted on their craggy steeps, and the 
rain-water pouring down the dusky sides in glistening sheets 
of crystal or in long fillets of silver. No obstacle prevents 
your perambulating the borders that decorate their sides and 
their bases, for the streams that descend from the mountains 
present, along their banks, slips of sand or large flat rocks 
from which they have washed away the earth. They 

t3 
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laoffCPfCT^ckM' thenndYei a free paMige frofn their 
fooroci to the pboet of tbeir diaclimrge, destroying tiie f reei 
that would grow id tbdr cbanoels» and fertiliztog thobe that 
itand OD their bank*. Thew fonn above them, io their 
whole coane^ long archei of Terdare, presenting altc^ether 
a OMMt charming perqiective, which is visible from the 
•hoici of the sea. Liaiies interweave themselves iu the oen- 
tres of these vaults, secure their arcades against the urinds, 
and decorate them in tlie roost pleasing manner, c^poaiog 
to their foliage that of other trees, and to their verdure gar- 
lands of brilliant flowers or of vanegated pods. If a tree 
fa!k by age. Nature, who every where hastens the destrac- 
tioo of useless objects, covers its trunk with maiilen-hair 
of the most beautiful green, and agarics undulated with 
yellow, red and purple, which feed on its spoils. Towards 
the sea, the lawn wliicli terminates the island is interspers- 
ed with groves of lataniers, among which the palms, formed 
like a fan, and attached to pliant twigs, radiate in the air 
like verdant sons. 

These lataniers advance into the very ocean, on the 
capes of the island with the land-birds which inhabit them ; 
while small bays, swarming with sea-fowl, and paved, as it 
were, with madrepores of the colour of peach-blossom, 
black rocks covered with rose-coloured nerits, and shells 
of every kind, penetrate into the island, and reflect, like 
mirrors, all tiie objects of the land and of tlie heavens. 
You would imagine, that you beheld the birds flying in 
the water and the fishes swimming in the trees, and would 
exclaim: "This is truly the marriage of Oceanus and 
Terra T* which here intermingle and confound tbeir do- 
mains. In most, even of the uninhabited islands situated 
between the tropics, when first discovered, the banks of 
sand which surround them were found covered with turtle; 
which repaired thither to lay their eggs, and with scarlet 
flamingos, which, seated on their nests, resemble brands 
of fire. They were likewise bordered with mangroves 
with oysters, that opposed their floating foliage to 
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the violence of the waves, and with cocoa-treea loaikd 
with fruit, which, advancing along the shoals into the 
very sea, presented to, navigators the appearance of a town 
with ramparts and avenues, and announced to them, at a 
dibtaiice, the retreats prepared for them by the God of the 
ocean. These different kinds of beauty must have been 
common to the Isle of France as to many others, and were, 
undoubtedly, destroyed to satisfy the necessities of the 
first navigators who landed upon it. Such is a very 
imperfect picture of a country, whose climate the ancient 
philosophers deemed uninhabitable, and whose soil those 
of modern times consider as a scum of the 4K:ean or of 
volcanoes. 

The second rural scene which gave me particular deUght 
was in Russian Finland, when I was employed in 1764, to 
inspect its fortresses with the generals of the corps of en- 
gineers to which I belonged. We were travelling between 
Sweden and Russia, in a country so little frequented, that 
fir-trees had sprung up on the high road which forms the 
boundary of the two countries. It was impossible to pro- 
ceed in a carriage, and we were obliged to send peasants 
to cut them down that our equipages might follow us. 
We were able, however, to penetrate in every direction, 
on foot, and often on horseback, though we were under 
the necessity of inspecting all the windings, the hills, and 
the smallest recesses of a great number of rocks, to examine 
the natural defences of the country, and though Finland is 
so covered with the latter, that ancient philosophers gave 
it the surname of Lapidosa (the Stony). 

These rocks are not only scattered in vast blocks over 
the surface of the earth, but whole vallies and hills are, in 
many places, formed of a single mass of solid rock. This 
rock is a soft granite, which exfoliates, and whose frag- 
ments fertilize the plants, at the same time that the large 
masses shelter them from the north winds, and reflect upon 
them the rays of the sun, by their curves and the particles 
of mica with which they abound. The bottoms of tliesa 
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vallkt were Bkirted with long meadows which every where 
faeilitate the commuoication. In placet where the rock 
was |ierfectly pure, as in its original state, it was covered 
with a plant called kloukwif which delights in rocky situ- 
ations. It issues firom the clefts and seldom rises higlier 
than a foot and a hstl^ but it creeps in all directions 
and spreads to a great distance. Its leaves and its verdure 
resenible those of box, and its branches bear a red berry> 
fit to eat, resembling the strawberry. The fir» the birch, 
and the service-tree vegetate wonderfully well ou the sides 
of these hills, though in many places there was scarcely 
earth sufficient to cover their roots. The summits of most 
f these hills of rock were rounded in the form of a skull- 
cap, and glittered with the water trickling down the long 
fissures by which they were furrowed. Many of these 
caps were perfectly bare, and so slippery that it was 
scarcely possible to walk over them. They were crowned 
all round the top with a broad ring of moss of an emerald 
green, oat of which sprang here and there an infinite 
multitude of mushrooms of every variety of form and of 
color. Some were shaped like large cases, of a scarlet 
color and studded with white spots ; others were orange- 
colored and formed like a parasol ; others were as yellow 
as saffron and elongated like eggs. Some were of th*i 
most exquisite white and so round that you would have 
taken them for ivory draughts-men. These mosses and 
these mushrooms stretched along the fillets of water which 
ran from the summits of these hills of rock, extended in 
long stripes across the woods with which their sides were 
covered, and skirted their extremities where they were 
confounded with a multitude of strawberry and raspberry 
plants. Nature, to indemnify this country for the scarcity 
of apparent flowers, of which it produces but a small 
number, has bestowed ttieir perfumes on several plants, as 
the calamus aromaticutf the birch, which, in spring, emits 
a strong smell of roses, and the fir, the apples of which 
are sweet-scented. She has likewise diffused the most 
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pleasing and the most brilliant colors of flowers on the 
most common of vegetables, such as the cones of the larch 
which are of a beautiful violet, on the scarlet berries of 
the service-tree, on the mosses, the mushrooms, and even 
on the Swedish turnip. On the subject of this last vege- 
table, hear what the accurate Cornelius le Bruyn says in 
his voyage to Archangel : ** During our residence among 
them (the Samojedes) they brought us several species of 
^^^nips, of various colors and of surprising beauty. Some 
were violet like our plumbs, others grey, white, yellowish ; 
all were streaked with red, like vermillion, or the mof* 
beautiful lake, and as pleasing to the eye as a carnatioit 
I painted some of them on paper in water-colours, and 
sent a quantity to Holland, in a box filled with dry sand, 
to one of my friends, a lover of this kind of curiosities. 
I carried my paintings to Archangel, where nobody would 
believe that they were copied from Nature, till I produced 
the turnips themselves : a proof that very little attention 
is there paid to the rarest and most curious productions of 
Nature." 

These turnips I take to be of the species called Ruta 
baga, or Swedish turnip, the bulb of which grows above 
the ground. At least I presume so from the drawing 
which Le Bruyn himself gives of it, and because I have 
seen such in Finland; they ai*e superior in taste to our 
cabbage, and have a flavor similar to the hearts of arti- 
chokes. I have produced these testimonies of a painter, 
and that painter a native of Holland, on the beauty of 
these colors, to overthrow a prejudice which is so general, 
that in the Indies alone the sun gives a magnificent color- 
ing to vegetables. But in my opinion, nothing equa 
the beautiful green of the plants of the north, in spring. 

I have often admired the verdure of the birch, the turf 
and the mosses, some of which are glazed with violet and 
purple. The dark firs themselves are then festooned with 
the most delicate green, and when they shoot forth from 
the extremities of their branches yellow tufts of stamina. 
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they reteroblc vast pyramids hung rouDd with little lampsi 
We met with no obstacle in traversing these forests. Some- 
times we discovered a birch overthrown by the iiaud of 
tinne and consumed by worms, but when we stepped upon 
the bark, it supported us like thick leatlier. The wood 
of tliese birch-trees decays very fast, and their bark» whicii 
DO humidity can rot, is carried by the melting of the snows 
into the lakes» on which it floats in one entire piece. As 
to the firs, when tliey fall, humidity and mosses in a very 
short time destroy tliem. This country is intersected by 
large lakes, which every where present new means of 
communication, as they penetrate by their long gulplis 
Air into the land, and exhibit a new species of beauty, by 
reflecting in their placid waters, the openings of vallies, 
the mossy mountains, and tlie pines bending over the pro* 
montoriC'S of their shores. 

It would be difficult to describe the hospitable reception 
we experienced in the solitary habitations of those regions. 
Their possessors exerted themselves in every possible way, 
to detain us among them several days. They sent, to the 
distance of ten and even fifteen leagues, invitations to their 
iclatives and friends, to come and l)ear us company. The 
days and the nights passed away in dancing and festivity. 
In the towns the principal inhabitants entertained us by 
turns. Amid this hospitable conviviality we made tlie 
tour of the towns of poor Finland, Wiborg, Willmanstrand, 
Fredericsham, Nislot, and others. The castle of the latter 
is seated on a rock, at the discharge of the lake Kiemen, 
which surrounds it with two cataracts. From its platforms 
the eye perceives the vast extent of that lake. We dined 
in one of its four towers, in a small room illumined by 
windows resembling loop-holes. This very apartment 
was long the residence of the unfortunate Ivan, who was 
precipitated, at the age of two yeara and a half, from the 
throne of Russia. But this is not the place to expatiate on 
the influence which moral ideas are capable of diffusing 
over the scenery of Nature. 
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Plants are not, then, scattered at random oyer the earth ; 
and though nothing has yet been said concerning their 
general arrangement in difierent climates, yet this sinqile 
sketch is sufficient to demonatrate that order pervades 
their combination. If we examine, in like manner, how- 
ever superficially, their development, their attitude, and 
their magnitude, we shall perceive that there is as much 
harmony in the aggregation of tlieir parts, as in that of 
their species. They cannot, by any meena, be considered 
as the mechanical productions of cold and of heat, of drought 
and of humidity. Our scientidc systems, liave brought « 
back precisely to those opinions which plunged barbarous 
nations into idolatry, as if it were necessary that the end 
of our illumination shoukl be the commencement and the 
ret urn of our darkness ; conformably to the censure of the 
autfior of the Book of Wisdom : Aut ignemf mU gfiritum^ 
ant citatum aerem, out ^yrum ttellamm^ aut nimiam 
aquanif aut solum et lunam reetoret orhis terrarum Dwt 
/)fiterenin*.—- **They deemed either fire, or wind, oar Hie 
swift air, or the circle of the stars, or the violent waiter, 
or the lights of heaven to be the gods which govern the 
world.*^ 

An these physical caines united could not have deter- 
mined the port of one single moss. To oonviace ourselves 
of this, let as begin wi^ examiningthe circulation of plants. 
It has been laid down as an trrefragable principle, that 
theirsap ascends through the wood and re-descends Hiroiigh 
the bark. To the experiments adduced in evidence of 
this position, I shall oppose only the instance of a large 
chesnut-tree in the garden of the Tuileries, near the terrace 
of the Feuillans, which, for twenty yean past has been 
stripped pf bark all round its foot, and nevertheless con- 
tinues in perfect vigor. Several eTms on the Boulevards 
are in the same condition. On the other hand we see old, 
hollow willows, which have no wood at all remaining. 

• Book of the fTndom of Solomon, chaj^ xili. ▼. a. 
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Besides* how can this princible be applied to the Tegetation 
of a mulUtude of plaots, of which some are composed en- 
tirely of tubes, and others have no bark, but are enclosed 
only with dry pellicles. 

Nor is there more truth in the supposition tliat they rise 
in a perpendicular line, and are determined to this directioa 
by the action of the columns of air. This direction is 
indeed, followed by some, as the fir, the stalk of corn, the 
reed. But a much greater number deviate from it, as tlie 
creeping plants, the vine, the liarie, the French-beau, and 
many more. Other* ascend veitically, and having arrived 
at a certain height, fork ofif, without encountering any 
obstruction, into several stems, and shoot out their branches 
horizontally, as the apple-tree ; or incline them toward. 
the earth like the fir; or hollow them into the figure of a 
cup, like tlie sassafras ; or round them into the form of a 
mushroom*s head, like the pine; or contract them ini. 
that of an obelisk, like the poplar ; or let them float a* 
the discretion of the winds like the birch. All these atti- 
tudes may be observed under tlie same bearing of the wind. 
Some even assume forms which all the art of the gardener 
could scarcely give them. Such is the badamier of India, 
which rises like a pyramid, and the porte, divided into 
stages like the king of a chess-board. There are plants 
extremely vigourous, which, far from pursuing the vertical 
line, deviate from it as soon as they get above the ground. 
Such is the vam of India that loves to creep on the sandy 
beach of hot countries, of which it covers whole acres. 
Such is likewise the rotin of China which frequently grows 
in similar situations. These plants do not creep from weak- 
ness. The scions of the rotiu are so strong that the Chinese 
make cables of them for their ships, and when they are 
growing on the ground, they sometimes entrap the deer, 
which with all their exertions, are unable to disengage 
themselves. They are nets spread by the hand of Nature. 
I should never have done were I to notice here all the 
different ports of vegetables ; what I have said will be 
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Bufllcient to demonstrate, that not one of them is directed 
by the vertical column of the air. Into this error philoso- 
phers have been led by the supposition, that they seek the 
greatest volume of air, and this error in physics has pro- 
duced another in geometry ; for, according to this hypo- 
thesis, they ought all to make towards the horizon, because 
the column of air is much more considerable there than at 
the zenith. We must, in like manner, reject the conse- 
quences which have been deduced from it, and laid down 
as principles of jurisprudence in the division of lands, in 
our boasted mathematical works, such as the following : 
*' that no more wood or grass can grow on the sides of a 
mountain than would grow on the area of its base." There 
IS not a wood-cutter or hay-maker who is not capable of 
demonstrating the contrary from experience. 

The plants, it is said, are mechanical bodies. Try then 
to make a body so thin, so soft, so fragile, as that of a leaf, 
which, for whole years, resists the winds, the rains, the 
frosts, and the most intense heat. A spirit of life, inde- 
pendent of all latitudes, animates, preserves, and re-produces 
plants. They repair the injuries they sustain, and their 
wounds are covered with fresh bark. The pyramids of 
Egypt are mouldering into dust, but the grasses which 
clothed the soil at the time of the Pharoahs, subsist to this 
day. How many Greek and Roman sepulchres, the stones 
of which were rivetted with iron, have disappeared. No- 
thing remains around their ruins but the cypresses which 
shadowed them. It is the sun, we are told, which gives 
existence to vegetables, and perpetuates their existence. 
But this great agent of Nature, all-powerful as he is, can- 
not be the only and immediate cause of their development. 
If heat invites most of the plants, of our climates to expand 
iheir blossoms, it obliges others to shut' them. Such are, 
among the latter, the nightshade of Peru, and the melan- 
choly tree of the Moluccas which flower only in the night 
Even his removal from our hemisphere does not destroy 
in it the power of Nature. In that season vegetate mo^ 
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of the moMes that clothe the rocki with an emerald greeo ; 
aod the traniuof the trees are covered, id hamid sitoatiooa^ 
with plaota imperceptible to the eye, called Mnium aod 
Lichen, which io the midtt of the suowt give them the 
appearance of columns of green bronze. These vegetations 
in the severest cold of winter, overthrow all our reasonings 
on the univeml effects of heat, as plants of an organizatioo 
so delicate seem to require, for their development, the 
mildest temperature. The very fall of the leaves, which 
we have been taught to consider as an effect of the suu s 
absence, is not occasioned by the cold. If the palm re- 
tains its fohage all the year in the south, the fir likewise 
preserves its verdure in all seasons in the north. The bircli, 
tlie larch, and several other species of trees, indeed, lose 
their leaves, in the north, at the commencement of winter "> 
but other trees in the south are subject to similar depra 
dations. It is the resinous substance, we are told, tha 
preserves the foliage of the fir in the north; but thelardi^ 
which is likewise a resinous tree, is stripped of its leaves; 
whereas the filaria* the ivy, the privet, and many other 
species destitute of that quality, preserve their verdure, 
with us, in all the seasons of the year. Without having 
recourse to these mechanical causes, the effects of which 
always contradict each other, when you attempt to gene- 
ralize them, why should we not ascribe these varieties of 
vegetation to the uniform direction of a Providence ? That 
Providence has planted in the south trees ever green, and 
has clothed them with broad leaves to shelter the animals 
from the heat. In another respect Nature has tenderly 
provided for the aiiinials of hot climates, by covering them 
with robes of short, smooth hair, that they might be light 
and cool ; and she has clothed the earth they inhabit with 
verdant ferns and lianes to protect them from the scorching 
sun. Nor has she forgotten the necessities of the animals 
of the north : she has spread over their heads canopies of 
ever-verdant firs, whose lofty and tufted pyramids ward 
off the snow from their feet, and whose branches are bO 
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cohered with long grey mosB^ that their tninkt can 
scarcely be perceived^ For a bed she has given them the 
mon which grows on the ground, and which, in many 
places, 18 more than a foot thick, and the soft, dry leaves 
of various kinds of trees, that fall precisely at the com- 
men<iemeut of the inclement season; and, finally, for 
provision, the fruits of the same trees which hare then 
arrived at peribct maturity. To tiiese she has added the 
sdarlet clusters of service^berries, which, sparkling from 
afar, amid the whiteness of the snows, invite the birds to 
repair to these asylums; so tliat the partridge, the moor- 
cock, the snow-bird, the hare, the squirrel, often find un- 
der the shelter of the same fir, lodgings fbod, and the 
means of warmth. 

But one of the greatest blessings eonftirfed by Provi- 
dence on the animals of the iiorth is, that it has clothed 
them with furred robto of long and thick hair, which grow 
precisely in wintefi and fall off in summeri Naturalists, 
who consider the hair of animals aa a species 6f vegetation, 
aicriba its growth to tlie influence of heat They support 
their syirtem by the example of the human beard and hair 
whiob grow very hat in sumuier. But I would aak them 
how it httppena^ that» in eold ceiuutrleo, the horses, which 
ill summer have a Mnooth eoat, are in winter covei«d with 
long woolly hair, like the fleece cf a sheep? To this they 
reply, that the internal heat of tlie body, increased by the 
external action of the eeldy produces this wonderful eflfeot 
Very well. But I might object that cold does not pro* 
duce tlie same efiPeet (m the hitmatf hair atld beard, since 
it retards their growth) that besides, in animals Which 
Providence has provided Witli a particular clothing in 
winter, the iieir ia much the longest and thickest in those 
parts of the body tliat poisess the lea^t natural heat, such 
as the tail, which is very bu^y in h^l^fl^ martens, foxes 
and wolves ; and that this hdir ia short and thin on parts 
where tlic heat is greatest, as on the belly. The back, 
the ears, and frequently their very pawi are the parts most 

v2 
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abuDdantly provided with hair. I am, however, latiafied 
witli advancing this last objection : the external and inter- 
nal heat of an African lion ought, at least, to be equal to 
that of a Siberian wolf; why then has the former a 
smooth skin, whereas the other is shaggy up to the eyes? 
Cold, which we consider as one of the greatest obstacles 
to vegetation, is as necessary to some plants as heat is to 
others. If those of the south cannot grow in the north, as 
little would those of the north thrive in the south. The 
Dutch have, in vain, attempted to raise at the Cape of 
Good Hope, firs for the masts of ships, which sell at a 
high price in India. Many inhabitants of the Isle of 
France have tried, with no better success^ to naturalize in 
that island the lavender, the daisy, the violet, and other 
vegetable productions of our temperate climates. Alex- 
ander, who transplanted nations at his pleasure, could not 
make the ivy of Greece to grow in the vicinity of Babylon, 
though he was passionately desirous of acting, in India, 
the character of Bacchus, in complete style. I am, how- 
ever, of opinion, (hat these vegetable transmigrations might 
be effected by employing ice-houses in the south for plants 
of the north, as in the north hot-houses are used to propa- 
gate the vegetables of the south. I do not believe, that 
tliere is a single spot on the face of the globe, where ice 
might not with a little industry be procured, as easily as 
salt. In the course of my travels I have no where met 
with a temperature so high as that of Malta, though I 
have twice passed the Line» and have resided in the Isle 
of France, where the sun is vertical twice a year. The 
soil of Malta is composed of hills of white stone, which 
reflect the rays of the sun with such force that the eyesight 
is sensibly affected; and when the wind from Africa, call- 
ed Sirocco, which issues from the sands of Zara to melt 
the ices of the north, passes over the island, the air is as 
hot as the breath of an oven.* I recollect that, on tltese 

• The pernicious influence of the Sirocco is attested by various 
travellers. *' During tlie continoance of this wind/' says the intei« 
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aeCBaaaoMf a %sre of Neptone in brooxe on the an-ihore 
WM bested to iiieh a de^TM, that yoo could iciarcdy bear 
to touch it with yoiir hand* The t&ow of Moant Etna, 
ivhicli it fixty leagues distant, was, faowevter* inported 
into the island ; it was kept for months together id sab- 
terraneous ratf fts on straw, and thoagh fanned out, it was 
aoid at a Inrthing a poond. Since it is possible to have 
snow at Malta, in the dog-days, I thinlc it might be pro- 
cured in every conntry of the globe.^ Besides^ Nature, as 
we have seen, has muHiplied iey moiintaiiis, in the vicinity 
of hot countries. I may perhaps be reproached vrith indi- 
cating the means of promoting luxury; but sinee the lower 
classes now live only by the Inxury cft the lieh, my 
suggestion nu^, at least, tend to the advuicement of the 
science ^ Nature. 

Cold is by no means the enemy of all plants since it is 
oD)y in the north tliat we meet with the loftiest and the 

lif ent aathor •£ the Present Stete of Sicily and Malts, all Kature 
apnears to languish, vegetation 'withers and dies, the beasts of the 
field droop, the animal spirits seem too maeh exhaasted to admit of 
the Wast bodily ezertiun, and the spring and elasticity of the air 
appear to be lost. — ^The sensation occasioned by the Sirocco wind is 
very striking and wonderfal* In a moment, the air beeemca heated 
tu an excessive degree, and the whole atmosphere feels as if it was 
inflamed, the pores of the body seem at once opened and the fibres 
irelfloced. Baring its oonUnaance the inhalntants of Palermo shnt 
their doors and windows to exclude the air,- and where there are no 
windoW'Shatters, wet hlankets are hung on the inside of the winduw 
and tlie servants are kept eontinnally emi^oyed in spritakling the 
apartments with water. No creature whose necessities do not com- 
pel him to the exertion is to be aecn while this tremeadoas wind 
continues to blow« and the streets and aveaisea ^f the city appear to 
be nearly deserted." 

Notwithstanding tllese accowrtt of fovflser travellers,, v well<kaown 
writer, (Kotzehae> wlio reccntlT made the tour of Italy, says, 
among his observations on the climate of Naples :— >** The natives 
eomplaHt of the sea<breeae, called Sirocco, which,, as they imuine, 
relaxes the system, and occasions indolence and indisposition, with 
me, however, the Sirocco agreed extremely well. Though its name 
was before so terrible, I aas ac<|nainted wilh it only as a warm 
delightful zephyr, which never produced in me any disa({reeable 
sensation.*'— It should, however, be refnarked, that the experieVice 
of this writer was confined to- a few of the concluding months of the 
year, when the inflaence of this wind, supposing it to proceed from 
the heated sands of Zars, eonld not pcoBlbly be so powerful as in the 
midst of sununer. T. 
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mott e atemiye foierti in the worid. It it only tt tbe foot 
of the everlastiog^ miows of Mount Lebaoon that the cedar, 
the mooardi of regetablei^ towen in all his majesty. The 
fir, which, after the cedar, is the greatest tree of our 
forests, attains to a prodigioos height, only on the icy 
mountains and in the frozen dimes of Norway and Russia. 
Pliny informs us, that the largest piece of timber which 
had ever been seen at Rome, up to his time^ was a log of 
fir one hundred and twenty feet long, and two feet square 
at each end, which Tiberius had conveyed from the cold 
mountains of Voltolino in Piedmont, and which Nero 
employed in his amphitheatre. " You may judge,** says 
lie, ** what must have been the whole length of the tree 
from which it was cut" However, as 1 imagine tliat Pliny 
means Roman ietif which are nearly of the same length as 
those of the Rhine, we must deduce from this statement 
nearly one twelfth. He likewise mentions the fir-mast of 
the vessel that conveyed from Egypt the obelisk erected 
by Caligula in the Vatican; tliis mast was four iathoms in 
circumference. I know not where it was procured. For 
my part, I have myself seen firs in Russia, in comparison 
to which those of our temperate climates are mere twigs. 
Among others, I observed two logs between Petersburg 
and Moscow, which exceeded in thickness the largest 
masts of our men-of-war, though they are composed of 
several pieces. They were cut from the same tree and 
served as gate-posts to the yard of a former. The boats 
which convey provisions from the lake of Ladoga to St. 
Petersburgh are not much smaller than those that ply 
between Rouen and Paris. They are built of deal planks 
which are two or three inches Chick, sometimes two feet 
broad, and run the whole length of the vessel, The Rus- 
sian carpenters of the districts where they are constructed, 
cut only a single plank oul of one tree, timber being there 
so plentiful that they do not take the trouble to saw it 
Before I had travelled in the regions of the north, I ima« 
gined, conformably to the laws of our physics, that the 
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earth miist there be destittite of vegetation, on accoant of 
the severity of the cold* I was, however, greatly aato- 
^ished, to And in those couutries the largest trees I had 
ever seen in my life, and growing so near to each other, 
that a squirrel might traverse a great part of Russia, with« 
out touching the ground, by leaping from branch to branch. 
This forest of firs covers Finland, Ingria, Esthonia, the 
whole tract between Petersburg and Moscow, and thence 
extends over a considerable portion of Poland, where the 
oak begins to appear, as I myself remarked, when travel- 
ling throi^h those countries. But what I have seen is 
only a very small part of these forests; for it is well 
known that they extend from Norway to Kamschatka, 
some sandy deserts excepted, and from Breslau to the 
shores of the Frozen Ocean. 

T shall conclude this article with the refutation of an 
error noticed in the preceding Study, namely, that the 
cold has diminished in the north, in proportion as the 
forests have been cut down. As this position was ad- 
vanced by some of our most distinguished writers, and was 
afterwards repeated, according to custom, by a multitude 
of others, it is of importance to overturn it, because it is 
extremely injurious to rural economy. I long adopted 
it myself on the faith of history, and it was not books, but 
peasants that convinced me of my mistake. 

One day in summer, about the hour of two in the after- 
noon, being about to cross the forest of Ivry, I observed 
some shepherds witli their flocks, who kept at a distance 
from it, reclining under the shade of the trees scattered 
over the country. I asked why they did not go into the 
forest, to shelter themselves and their flocks from the heat 
of the sun. They told me it was then too hot there, and 
that they never drove their sheep thither but in the morn- 
ing and evening. Being desirous, however, of traversing 
in broad day, the forest in which Henry IV. had hunted^ 
and of arriving betimes at Anet to view the country resi- 
dence of Henry II. and the tomb of his mistress Diana de 
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Pottiei% 1 eugtgiBd a boy belooging to one of the ihephenk 
to accoropaay me m a gnide, which was a f ery caty mat- 
ter to hini» as the road to Aoet crotees the forest id a 
straight line; aod it is so tittle freqaeated, that 1 found it 
covered ia many phMies with grass aud stiawberry-platits. 
1 felt all the time I was walking, a suffocating hei^ and 
mach more intense than that experienced in the open 
country, I did oot begin to breathe freely till I was 
quite dear of the Ibrest and bad proceeded more than thiee 
musbet-sbola from its skiots. In other respects^ these 
shepherds, this solitude, the silence iA the woods, nuagled 
with the reeollection of Hem'y IV. appeared to me much 
more sublime, than the emblems of the chace tn brouase, 
and the cyphers <^ Henry IL entwined with the crescents 
of Diana, which surmount all the doBMs of the cai^ of 
Anet This royal mansion, exhibiting the ancient trophies 
of lore» at first inspired me with a profound emotion of 
pleasure and oKlancholy, which subsided into sorrow when 
I recollected that the passion waa Blieit; but this soon 
gave way to veneration and respect, when I was informed, 
that, by one ol those revohrttons to which the monuments 
of men are so Hable, it was then inhabited by the virtuous 
Duke of Penthi&vre. 

I have since reflected on what the shepherds told me 
concerning the heat of the wood, and, on my own expe- 
rience of the truth of their information; and I have^ in 
fact, remarked, that in spring, all the plants are more for^ 
ward in the viduity of woods, and that violets are found 
in flower on their bordera much earlier than in the <ipen 
plain or on the naked hill. The forests, therefore protect 
the ground from the cold in the north; but, what is not a 
little wonderful, they shelter it from the heat in warm eh- 
mates. These two opposite efiGects proceed only from the 
different forms and dispositions of their foliage, in the 
north the leaves of the pine, tlie larch, the fir, the cedar, 
the juniper, are slender, glossy, and varnished; from their 
smallness, their polish, and the variety of their directions^ 
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they reflect the heat around them in a thousand ways; 
producing nearly the same effect as the hair of the animals 
of the norths whose furs are warmer in proportion as their 
hair is more fine and glossyw Besides, the leaves of several 
species, as the fir and the birch, are suspended perpendicu- 
larly from their branches by long moveable stalks, so that 
fiith the least breath of wind, they reflect around them 
the rays of the sun, like mirrors. In the south, on the 
contrary, the palm, the talipot, the cocoa, the banana, bear 
large leaves, which on the side towards the ground, are, 
rather dull than glossy, and which, extending horizontally, 
throw a broad shade beneath them, without any reflection 
of heat I admit, nevertheless, that the clearing away of 
forests dispels the cold arising from humidity, but it 
increases the dry and piercing cold of the north, as expe- 
rience has proved on tlie lofty mountains of Norway, 
which were formerly cultivated, but are now uninhabitable, 
because they have been totally stripped of their woods. 
This clearing of the' ground likewise increases the heat in 
warm countries, as I have observed in the Isle of France 
on several hills^ which, since all the trees have been 
destroyed* are become so dry as to be at present incapable 
of cultivation. The grass which grows on them during 
the rainy season, is, in a short time, burned by tlie sun. 
What is still worsen in consequence of the aridity of these 
hills a great number of streams are dried up: for trees 
planted ou eminences attract the humidity of the air, and 
fix it there, as we shall see in the Study that treats of 
Plants. Besides, by destroying the trees which are on 
high grounds, Hhe valliesare deprived of their natural ma- 
oureSy and the plains of the skreens which shelter them 
from the high winds. These are in some places so destruc- 
tive to cultivation, that nothing can be made to grow upon 
(hem. It is to this cause that I ascribe the sterility of the 
heaths of Brittany. In vain have attempts been made to 
restore them to their former fertility; they will never suc- 
ceed, unless we begin with restoring to them their shelter 



2*26 STUDIES OF NATURB. 

and their temperature, by re-planting their /omte. Bat^ 
first of all* it it necesiary that Ihe peasantry w&o cultivate 
lliem should be happy. The prosperity of a oountry de> 
[iciids, above ail things on that of its inhabitants. 



STUDY VI. 



REPLIES TO THE OBXECTIONS AGAINST PROVIDBNCE 
POtNDBD ON THE DISORDERS OP THE ANIMAL 

KINGDOM. 

• 

We shall continue to treat of the fecundity of tlie Eorthern 
legionSy in order to destroy a prejudice^ which ascribes 
ihe principle of life in plants and animals exclusifely H 
the heat of the south, i could enlarge on the nmnoroiu 
chaces of elks» rein-de^r, aquatic birds, heath^MKlca* hares, 
white bears, wolves, foxes, martens, ermines, beaversi anu 
other animals, in which the inhabitants of the nortliem 
countries are annually, engaged, and the very poultry of 
which, over and above what they eihploy for their own 
use, supplies them with a considerable branch of trade 
with all Europe. But I shidl confine myself to their fish- 
eries, because these gifts of the ocean ace.pcesented to all 
nations, and are no where 00 abundant as in the north. 

The rivers and lakes of the north of Europe yield a 
prodigious multitude of fishes. John Schiiffer, the accurate 
hiatorian of Lapland informs us, that at Tornea are aunu* 
ally caught no less than thirteen hundred boat loads of 
salmon ; that the pike ther^ grow to such a size, that some 
of them are as long as a man, and that every year as many 
of them are salted as are suffident for the consumption of 
the four kingdoms of the north. But these fisheries, 
however abundant, fall fiur short of those of iti seas. lu 
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(heir bosoms is caught the enormous whale, which is^ in 
genenHf sixty feet in length, twenty in breadth orer the 
body and the tail, eighteen f^t in height, and which 
yields up to one hundred and thirty barrels of oil.* The 
fat is two fbet thick, and to cut it\ofP they are obUged to 
use knives six feet in length. From the seas d the north 
annually issue innumerable shoals whidi enrich the Ush*- 
ennen of all Europe ; such as cod, anchovies, sturgeons, 
dories, mackarel, pilchards, herrings, seals, behigas, sea- 
calves, porpoises, seit-horses, whales^ sea-unkoms, saw-fish, 
&c. All of tliefti are there of a size much more consider- 
able than in the temperate latitudes, and they are divided^ 
into a much greater number of species. Of the whale 
tribe there are reckoned twelve species; and in those 
seas are caught plaice weighing four hundred pounds; I 
shall confine myself to those fishes which are best known 
to us, such as herrings. It is an indisputable fact that the 
seas of the north annually send forth a quantity of thirt 
fish, more than sufficient to feed all the inhabitants of 
Europe. 

We have memoirs which prove that the herring fishery 
was carried on as early as the year 1168 t in the streight 

• The whales talcen in the seas of Greenland and the north, are 
sometimes eighty or even ninety feet in length. The relations of 
early voyagers, it is true, assign to them a much greater magnitude, 
two hundred artd two hundred and fifty feet ; and Adanison says, 
that, in the torrid zone, where they are not molested, they attain 
the length of one hundred and fifty feet. From these circumstances 
the celebrated naturalist Dr. Bloch, considers it extremely probable, 
that the fishes of this species formerly grew to a larger size than a* 

(present, and that the destruction of such numbers within the two 
ast centuries has prevented them from arriving at that enormous 
bulk, conferred by the peacefdl possession of the ocean for so many 
preceding afses. T. 

i To this innocent source of wealth attention was early paid in this 
country. Madox relates that in 1195 the town of Dunwich in Suffolk 
was obliged to deliver twenty-four thousand herrings to the king. 
Id the Isth century the Icelanders carried on a great trade with this 
fish, and obtained a grant of the king of England for themselves and 
the Hollanders, securing to them the privilege of fishing on the 
coast near Yarmouth. At that place, a fair for herrings was esta- 
blished in the 14th century, where only, it was ordered by Bdward 
HI. in 1S57 that the fishermen should sell their herrings. The Dutch 
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called ibt Souod, between the coosti of Sclioiiea and 
Zeelaod. Philip de M^i^res, preceptor of Charles VL 
relate! io the Drmtm ofmn aged Pilgrim, that in 1389, in 
the months of September and October, the quantity of 
herrings in the Sound was so prodigious, that, ''ibr tlie 
apace of several leagues together," says he, ** they might 
have been cut in pieces with a sword ; and it is commonly 
reported, that there are forty thousand boats, which for 
two months are engaged only in the herring fishery, each 
boat containing six, and some not less than ten persons : 
besides these there are five hundred ships, great and small, 
employed wholly in collecting, salting and barrelling the 
herrings.*' He makes the number of hands, Prussians 
and Germans, engaged in this fishery, amount to three 
hundred thousand persons. In 1610 the Dutch,* who 

who had before purchased herrings on the coasts of Scotch fisher 
men and supplied other nations with them, were, in couseqaeuc<^ 
obliged to send out Tessels themselves to the fisheiy. T. 

• No country carries on a commerce so considerable with herrings 
as Holland. Mr. Carleson says that the fishery is a gold-mine u» 
that nation ; and it is a fact that the Dutch receive more money for 
this article than Sfmin from her mines of Pern and Mexico* At first, 
as we have already seen, the Dutch purchased herrings of the Scotch 
fishermen. Their industry and the judicious regulations that were 
adopted soon gave their herrings a decided preference, not only to 
the Scotch, but even to those of Flanders which were celebrated for 
their excellent quality. But nothing contributed so much to their 
success as the metiiod of preserving them accidently discovered by 
'William- Benckel of Biervliet, near Sluys, in Holland, from whose 
name is derived the term pickle, which we have borrowed of the 
Dutch. Benckel died in 1307, and one hundred and tity yeara 
afterwards, the emperor Charles V. to shew his regard for this bene* 
factor of mankind, celebrated the invention by eating a herring oa 
his grave. The fishery of the Dutch is not, however, so extensive 
as formerly. In 1416 the first large net was made at Hoorn and from 
that period the Dutch have sent out busses to the fishery. In IfiSt 
the town of Enckhuysen alone employed one hundred and forty 
vessels in fishing for herrings, and in 1001 the whole republic sent out 
fifteen hundred busses for the same purpose. Since that time the 
commerce has decreased. In 1730 only two hundred and nineteen 
busses and thirty-one yachts were employed, and in 177S the Dutch 
sent out no more than one hundred and sixty*nine busses. The fish- 
ery would have declined still more, had not the States of Holland, 
in 1775, offered a premium of five hundred fiorins for each buss that 
went out to fish for herrings. Notwithstanding its decrease, this 
fishery still continues to be a considerable branch of industry, and 
affords subsistence to ten thousand men* T« 
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carry on this fishery still farther to the north, wliere the 
herrings are better, employed in it three thousand boats 
and fifty thousand fishermen, exclusive of nine thousand 
other vessels engaged in barrelling and conveying them to 
Holland, and one hundred and fifty thousand persons, both 
at sea and on bhore, occupied in carrying, preparing and 
selling them. At that period they derived from this fish- 
ery a revenue of two millions, six hundred and fifty nine 
thousand pounds sterling. 1 myself witntssed in 1762 at 
Amsterdam the joy of the people who suspend streamers 
and flags from the shops where this fish is sold, on its 
first arrival; these tokens of rejoicing may be seen in 
every street. I was there informed, that the company 
established for carrying on tlie herring-fishery was richer 
and employed a great number of hands than the East- 
India Company. The Danes, the Norwegians, the Swedes, 
the Hamburghers, the English, the Irish, and some mer- 
chants in the poris of France, as that of Dieppe, fit out 
vessels for this fishery, but in too small number for a 
manna so easily collected.* 

* Tlie Danes esport to Germany not only the herrings which they 
take in spring and autamn on the northern coasts of Jutland and the 
islands of Ferro, bnt lilcewise send vessels to the coasts of Scotland. 
In 1767 a herring-fishery company was established at Altona, which 
at present employs fifty busses. A great quantity of smoked herrings 
is also sent from Holsiein to Hamburgh and other towns. 

Tlie herring-fishery is one of the principal branches of national 
industry in Norway, and brings into that kingdom annualljr several 
tons of gold. The Norwegians make their casks of deal, which com- 
municates to the herrings a taste that is not generally liked, but of 
which the Poles are extremely fond. The Danish government, a 
few years since ordered that the casks used for herrings should be 
made of oak, but a great decrease was soon observed in the sale. 
The Poles found that the herrings wanted the usual flavor and the 
Danish government was obliged to annnl its command. 

The Swedes, who formerly procured their herrings from other 
nations, have, within the last fifty years, paid more attention to the 
ishery and commerce with them, tn 174S a company was established 
for this fishery, which was encouraged by the government, and has 
broDght its herrings into great repute, particularly those of Gothen- 
borg. In 1764 that town sent to Hamburgh twenty vessels laden with 
herrings, which were thought to be equal in quality to those of 
Holland. From that place alone were exported in 1788, two hundred 
thousand tons of herrings and from twenty to twenty-two thousand 
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hftiMt.*' A4i 4hat are caught by tlitte fislietne^, form, 
MtmrtHf, « very amaH portion ci that column \rfctdi «oaitt 
alOMg Oentaany, France, Spain* and advances at far as tfte 
Streights of GUnt^ltar, devoured, on the way, by an ik]n>a- 
ftiersble multitude of othei* fishes and seaH<fbwl, which 
pttVsoe them night and day, till they are lost on the ^ot«s 
of AArka; or return, as o^rs maintain, to the tegiona of 
the iMMhi* 

• It is sn opMob gcHerally received ttuit, in winter ihe herriagi 
'retire to tiie Atlantic or Icy Ocean and tiiat they depart thence od 
their tnlg^'&iions *a ihe aoathem paits of EoYOpe and to America. 
The following h the sufattanctf of the accoants of Peanaat, Ander. 

son, Duhamel and Boiiiare» relative to these migraiioqs: The 

herrings being frightened by the numeroin enemies whibh pntsne 
thera, retit'e te the Athlntie Oeeiai, wtiere those eneaiies clknnot live 
beneath the ice for want of air. Bat as they maltiply prodigioasly 
In thote r^gfonv, they are obliged by the scarcity of food to send off 
colonies at the beginning of every year. These after clearing the 
ice, extend in a vast -body several hundred miles in breadth; but 
meettag witll aodieroaft enemies by the w«y, they are attoeked, dis- 
persed and separated into two divisions : that to the right sheering 
off to the west, and the other proceeding eastward. The former, in 
a close body, seefc an ajiylaitt on the coast of iceland, where they 
arrive about the month of March ; then tnvning westward they arrive 
at the great bank of Kewfbundland, after whidh ft it not a8certadire6 
what becomes of thear. The other division procaeds aoattmard and 
forms two columns t one of these descends along the Norwegian 
coasts, through Che 8<»und and the B^ inA) the Baltie; the otnet 
steers westward to the OrkSey and Shetland islands. The latter 
column is subdivided Jnhto two brigades; one portion tui'ning towards 
ireland and ScoHaiftf, then mfekes thto cfwi^ of liVlaad, enters the 
Atlantic, passes throagh the Channel and arrives on Uie coasts of 
the Netherlands. The other part, following the eas\ coast of Scotr 
land and Engiaiid, ffastcw inlto the North Sea, where the twto eolmnm 
unite. At length, after these vpat shoals have fed the inhabitants 
of all the coasts hOlrdering Ott the Batti<; and Germaa Oceah, tire 
remainder aasemkyie in the Intler and ogshi diMppean At last, as no 
traces of them are afterwards found on the European coasta it is 
presumed that they retatHi to their native d^epv. 

Our author is not singular in discrediting this ingenious hypothesis. 
That distinguished ichtlryologist, Blooh» likewise ventures to call its 
accuracy fn questioh. He demonstrates, in opposition to it, tliat the 
herring never, or at least very rkrely appears on the coasts of Ice- 
and, and that it is caught all the year round in the conotries bor- 
dering on the Baltic Sea and German Ocean. Re lilcewise asserts 
that It is impossible for this fish to make a circuit of several thou- 
sands of miles in such a short space of time, and asks : Why, if the 
herrings were frightened from the Arctic Ocean by the wliuics, they 
should go so many hundred miles after the danger has ceased ; why 
fhey should return and again expose themselves to the persecutions 
of their formidable enemy ; and how it happens that we can discover 



232 STUDIES OF NATURE. 

For my part I no more believe that the herrlngr reliini 
to the teas whence they issued, than that fruits re-aaceod 
the tree whence they dropped. Nature is so maguifiGent 
in the entertainments she provides for man, that she never 
sets the same dish before him a second time. I presume^ 
conformably to an observation of father Lamberti, a mis- 
sionary in Miugrelia, that these fishes accomplish the 
circuit of Europe by entering the Mediterranean^ and that 
the boundary of their peregrinations is the extremity of 
the Black Sea. This appears the more probable, as the 
pilchards, which take their departure from the same regions, 
follow tlie same track, as is proved by the abundant fishe- 
ries of them carried on by the inhabitants of Provence, 
along their own coasts and those of Italy. ** Multitudes 
of herrings,** says fatlier Lamberti, ''are some seen in the 
Black Sea; in those years, the natives predict that the 
sturgeon-fishery will likewise be productive, and from the 
non-appearance of herrings they deduce a contrary opinion. 
In 1643 they were seen in such prodigious quantities^ 
that, being thrown by the sea, on the beach between 
Trebisond and the country of the Abcasses, it was entirely 
covered with them, and was bordered with a bank oif 
herrings at least three palms in height The people of 
the country were apprehensive that the air would be in- 
fected by the corruption of these fishes; but they were 
soon followed by flocks of crows and ravens, which ate 
up the herrings and relieved them from their terror. The 
natives assert that a similar circumstance happened once 
before, only the quantity was inferior.*** 

no traces of their retnm f " Bat," he continues, "all these difficul- 
ties vanish, if we attentively observe Nature in all iier operations. 
In common with other fishes, the herrings leave their usual abode in 
the spawning season, and repair to places that areanore convenient 
for the purpose. Like them they quit the smooth bottom of the 
ocean to seek spots rendered rugged and uneven by the action of the 
currents, in order there to deposit their spawn. When the season 
approaches, it is this instinct, and not the dread of the whales, that 
impels them to seek those places. They spawn in different bodies, at 

^ Aceoant of Mlngrelia, in Thevenof s Collection* 
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Thnf prodtgioair iitllkibie# of hertings is tetfaiitHy tndtter 
of titonishnieiift but fh\k ^aftiotihhment is intttSLged, if we 
consider ^nt this i^dfuntn i« not the half of that which 
atmitatly itsoetf iiiMn the north. It separales at the nor- 
dMrn extremity of Iceland, and while one division pours 
pknCy on the eoa^ts of Enrope, the other proceeds to 
confer similar ben^ts on those of America. Herrings, as 
Anderson infbrmft us, are in such abundance on the coasts 
of Iceland, that it is searcely possible to row through them 
with a boat. They are accompanied by an immense 
multitiide of pikbaids and cod, which renders fish so com- 
fDon in this iriand, that the natives dry them, and' reduce 
them to powder, bones and all, to ^rerve as fbod ihr their 
oxen and horses. Father Rale, a Jesuit, and a missionary 
in America, speaking of the siiyages between Acadia and 
New England, says: ''They resort at a certam season to 
a river not ftir distant, where fbr a month the fish ascend 
in such quantities, that fifty thousand barrels might be 
filled in a day, if there were hands sufficient for the labour. 
They are a species of large herring, very agreeable to the 
taste when they are fresh» They crowd together iu shoals 
a foot thick, and are taken up like water. The savages 
dry them fbr eight or ten days, and subsist upon them 
during the whole seed-time.** * This testimony is con- 

ttaree different times, and asaally according to their age. Besides 
this, as the season for spawning happens later or earlier, according 
to the temperature of the water and of the air, it is ea-sy to acconnt 
for the appearance of the herring at different times. For example, 
in the Baltic and on the Norwegian coasts there appears in the spring 
a small kind of herring that has Jast spawned, m summer a larger 
kind succeeds, which in autumn is followed by a smaller species just 
ready to spawn. It is ascertained that the fishes of seas and lakes, 
whieil pass in spring into the rivers, do not return till autumn to 
their usual places of abode. The same is doubtless the case witli 
herrings, and this is the caase of their dispersion in winter. It is 
likewise possible that the herring, which is a small sea^flsh, may 
spawn more than once a year, like several of the small species of 
river-fish. Nature employs various means for attaining the same 
end : thus, as the small fishes often become the prev of the larger 
kinds* it is necessary that the former should multiply much faster 
than the latter: and this end is answered by their more frequent 

* Instructive letters, vol* xziit. p^ 19^. • 

x3 
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Aimed by many otben^ and partkolarly by a natm of 
America, of English extraction, who has written a history 
of Virginia. '^ In the spring of the year/' says he^ ''herrings 
come up in such abundance into their brooks and fords, 
Co spawn, that it is almost impossibleito ride through with- 
out treading on thern^— Thence it is, that at this time of the 
year, the freshes of the rivers stink of fish. Besides these 
herrings there come up likewise into the freshes from the 
sea, multitudes of shads, rocks, sturgeon, and some few 
lampreysi" 

it appears that another column of these fishes issues 
from the north pole to the east of our continent and passes 
through the channel which separates America from Asia; 
for we are informed by a missionary, that the inhabitants 
of the land of Yesso, carry among other dried fish likewise 
herrings for sale, to Japan. The Spaniards, who have 
attempted to make discoveries to the north of California, 
have found that ail the nations of those regions subsisted 
upon fish, without applying themselves to any kind of 
cultivation. Though their visits were confined to tlie 
middle of summer, probably before the fishing season had 
commenced, yet they always found a prodigious abundance 
of pilchards, which are natives of the same regions, and 
migrate like the herrings; for vast quantities of small ones 
are taken at Archangel. I have eaten them in Russia, at 
the table of Marshal Count Munich, who called them 
the anchovies of the north. But as the northern seas 
which separate Asia from America are unknown to us, I 
shall follow this fish no farther. I shall only observe 
that more than half of these herrings are filled with e^;s, 
and if all of them were to arrive at maturity, for three or 

re>prodaction. The sarae observation has been made respecting small 
birds and several other species of animals. This prodigious multipli- 
cation has induced some writers to imagine that this fish breeds 
beneath the ice of the Arctic Ocean. But when we reflect on the 
immense space assigned to the herring for its abode, we «hall not 
be surprised at the prodigious quantities of these animals and their 
93(traordinary multiplication, which makes good the immense qaanp 
Uties that are daily consumed." T. 
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four generations only, the oceiui itself would be incapable 
of containing them. The herring, apparently produces as 
many eggs as the carp. Mr. Petit a celebrated physician 
and anatomist found that the two parcels of eggs in a 
carp eighteen inches long» weighed eight ounces two 
drams or four thousand seven hundred and fifty grains, 
and that the weight of seventy two of those eggs was equal 
to a grain, which gives a product of three hundred forty 
two thousand, one hundred and forty four ^gs contained 
in the roe of one fish.* I have been somewhat diffuse on 
the subject of this fish, not with a view to promote our 
commerce, which by its ofiices, its privileges, its exclusions 
makes every thing scarce with which it intermeddles; but 
to point out a resource to the lower classes of the people, 
reduced in many places to subsist entirely on bread, while 
Providence bestows on Europe, with such a liberal hand, 
the most delicate of fishes, perhaps, that swims in tlie 
sea.t We must not form a judgment from those which 
are brought to Paris, after the season is over, and which 
are caught at a little distance from our coasts, but from 
those caught in the north, and known in Holland by the 
name of pickled herring?^ which ,are thick, long, fat, with 
the flavor of a nut, so delicate and so juicy that they can- 
not be dressed, but are eatep raw and pickled like ancho* 
vies. 

The south pole is not less productive of fishes than the 
north. The nations nearest to it, as the inhabitants of the 
islands of Georgia, New Zealand, Terra del Fuego and 
the countries contiguous to the streights of Le Maire and 
Magellan, subsist entirely upon fish and are strangers to 

• A carp presented to Dr. Bloch by M. von Schlegel weighed 
lineteen pounds and its eqgs one pound fourteen ounqes. He found 
Ihat ttie weight of a dram contained 1205 eggs, so that the whole roe 
could not consist of less than 025,600. T. 

f More than one epicure has already made this observation ; but 
here is another to which few people pay any atiention, that in all 
l»4ses and in all ooantriei, the most common things are the best. 
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efwjr wptckB of «gricu1toye. Sir Mm Nftrborough, a 
navigalor of onimpeMhed vencity, sayi^ in his journal of 
a voyage to tlie South Sea» that pott Dettire, aitnate in 
latitude 47 deg. 48 nrin* soutfay it so fined with pettgirinsy 
wearctAweBf and Ma-lionS) that any vessel touching there 
would find provitionc in abundance. All these animals, 
which are very Ht^ live on nothing but fish. When be 
was in 'tiie ttreights of Magellan, he took at a single haul 
of the net five hundred large fishes, resembling the mullet, 
as long as a man's leg, smelts twenty inches in length, a 
great quantity of fish like the anchovy; in a word, Ihey 
found ao many of every species, diat they ate nothing else 
during their stay in those parts. The muscles, with beau- 
tiful mother-of-pearl shells, known in our cabinets by the 
name of Magellan muscles, are there of a prodigious size 
and excellent eating. The limpet, iu like manner, is there 
very large. There must be on those shores says he, an 
infinite number of fishes to support the sea-calves, the pen- 
guins, and other birds, that live entirely upon fish, and 
are all equally fat, though their number is incalculable. 
His crew one day killed four hundred sea-lions in the 
space of half an hour. Some of them were eighteen feet 
long. Those which are only fourteen swarm in thousands. 
Their flesh is as delicate and as white as lamb, and excel- 
lent eating when fresh, but still better after it has been some 
time in salt. I shall here observe, that none but the fishes 
of cold climates take salt well, and retain, in that state, 
part of their flavor. It seems as if Nature intended, by 
this medium, to communicate to all the nations of the globe, 
a portion of that abundance which issues from the frigid 
zones. 

The west coast of America, in the same latitude, is not 
less abundantly supplied with fish. <* Along the whole 
sea-coast,** says the Peruvian Garci lasso de la Vega,**** from 
Arequipa to Tarapaca, a tract above two hundred leagues 

* History of the Incas, book V. chapl S. 



STUDIES OF NATURE. 237 

in length, they employ no other manure for the landy than 
the dung of certain birds called sea-sparrows, of which 
there are flocks so numerous, that it is impossible to be- 
hold them without astonishment. They frequent the desert 
islands on the coast, and by the accumulation of their 
ordure, they whiten them in such a manner, that, at a dis- 
tance, they might be taken for mountains covered with 
snow. The Incas reserved these islands to dispose of them 
in favor of any province they pleased." Now tl^is dung 
proceeded from the fishes on which these birds subsisted. 
** In other parts of the same coast," says he, ** in the coun- 
tries of Atica, Atitipa, Villacori, Malla and Chilca, the 
land is manured with the heads of pilchards^ which are 
put into the ground, at a small distance from each other, 
after two or three grains of maize have been dropped into 
each. At a certain season of the year, the sea. throws 
upon the shore such quantities of live pilchards, that the 
natives have sufficient both for food and for manure, so 
that if they were to collect them all, they might load 
whole ships with the surplus." 

Thus we see that the coast of Peru is nearly the boun- 
dary of the emigration of the pilchards, which issue from 
the south pole, as the shores of the Black Sea are the 
limits of that of the herrings, which proceed from the 
north pole. The routes of the pilchards of the south, and 
of the herrings of tlie north, are nearly of the same length, 
and their destinies, are, in the end, alike. It would appear 
as if certain Nereids were commissioned, to conduct annu- 
ally, from the poles, those innumerable shoals of fishes, to 
furnish subsistence to the inhabitants of the temperate 
zones; and that when they have arrived at the termina* 
tion of their course, in the hot climates where fruits 
abound, they empty upon the shore what remains in their 
nets. 

It will not be so easy, I confess, t\> refer to the benefi- 
cence of Nature the wars which animals wage with each 
otlier. 'Why should carnivorous animals exist t If I am 
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mft dipftble of resolving tfais difficoHy, Nature nnisf not be 
tcoHed of craeltyy because I am deficient in knowledge. 
She has arranged what we know with so much wisdoni} 
that we cannot but give her credit for the sasme intelK- 
gence^ in that portion of her works with which we are 
unacquainted. I sballt fafowever, venture to state my 
opinion and to offer a reply to the question, particularly 
as h wiU furnish me with an opportunity of presenting 
some obierFations which I contider as new and worthy of 
attention. 

In the fint plttce bearts of prey are necessary. What 
vn>u1d become of the carcases of so many animals that 
perish in the waters and on the earth, which tfaey woiM 
polKm with their infection f Several species of Camivorsas 
beart% it is true, devour living animalSi But who Can fell 
whether they do not transgress the laws of Nattfre? Man 
knows very httXe of bis own history : how then can he be 
acquainted with that of beasts I Captahl Cook observed 
in a desert island in the southern ocean, that the sea-KonlB, 
sea-calves, white bears, eagles, and vidlures^ lived peacea- 
bly together, and that none of those tribes attempted to 
molest the other. I have myself observed the same har- 
mony between the boobies and man-of-war birds of the 
isbnd of Ascension. But, in i«ct, they ought not to be 
complimented too highly on their moderatton. It wasran 
association of plunderers. They agreed to lire peaceably 
together at the expence of the fishes which they swal- 
lowed aKve. 

Let us revert to the great principle of Nature. She has 
made nothing in vain. She destines few animals to die of 
old age»/and it is my opinion, that she permits man alone 
to Complete the career of life, because he is the only one 
whose old mgd can be of utility to his fellow-creatures. Of 
what service would be, among the brute creation, aged ani- 
mals destitute of reflection, to progeny endued at their birth 
with all their experience! On the other hand what assis- 
tance would decrepid parents receive from cbildreu, who 
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di>aDdoi] them as soon as they have learned to swim, to ily, 
to walk? To them old age would be a bnrthen, from 
which they are delivered by the beasts of prey. Besides, 
from their UDObstructed propagation would arise a posterity 
witliout end» which tlie globe would not be capable of sup- 
poriiog. The preservation of individuals would involve the 
destruction of species.* The animals might continue to 
live, 1 jihall be told, m a proportion adapted to the places 
they inhabit But in this case they must cease to multiply, 
and then £»reweU the loves, the nests, the alliances, tlie 

• " Super*fecnndity/' says a late popular Enflish writer, *' though 
of great occasional use and importance, exceras the ordinary capa* 
city of Nature to receive or support its progeny. All super-abun- 
aaiice supposes destruction, or must destroy itself. Perhaps there is 
no species of terrestrial animals whatever, which would not dver-rnii 
the earth, if it were pennitted to multiply in perfect safety; or of 
ftsli which would not fill the ocean ; at least, if any single species 
were left to their natural increase without disturhance or restraint, 
the food of other species would be exhausted by their maintenance. 
It is necessary therefore that the effects of such prolific faculties be 
curtailed. In conjunction with other checks and limits, all subser- 
irient to the same purposes, are the thinnings which take place 
among animals by their action upon one another. In some ipstances, 
we ourselves experience very directly the use of these hostilities. 
One species of insect rids us of another species, or reduces their 
ranks. A third species, perhaps, keeps the second within bounds : 
and birds or lizards are a fence against the inordinate increase by 
which even these last might infest us. In other more numerous and 
possibly more important instances, this disposition of things although 
less necessary or useful to uo, may be useful or necessary to certain 
other species, or even for the preventing of the loss of certain sp^ 
cies from the universe, a misfortune which seems to be studiously 
guarded M;ainst. Though there may he the appearance of failure 
in some of the details of Nature's works, in her great purposes there 
never is. '■-Hers^Miesneyer fall. The provision which was origi- 
nally matfff^ for conttHufrtirihe replenishment of the world, has 
proved itself to be effectual for a long succession of ages. 

" Wliat further shews that the system of destruction among ani> 
mals holds an express relation to the system of fecundity ; diat they 
are parts indeed o/4ULe juunp«usatory.sch£nie« is, that in each species 
the fecundity bears a proportion to the smallness of the animal, to 
the weakness, to the shortness of its natural term of life, and to the' 
dangers and enemies by which it is surrounded. An elephant pro- 
duces but one calf: a butterfly lays six hundred eggi* Birds of prey 
seldom produce more than two eggs; the sparrow tribe and the 
duck tribe frequently sit npon a dozen. In the rivers we meet with 
a thousand minnows for one pike : in the sea a million of herrings 
for a single shark, flomptnantlnnnbtninn throughout. Defenceless* 
ness and devasution are repaired, by fecundity."^ PtUeft Naturai 
Theokgv, n* Ml. T. 
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fbie-«ig^t, and all the bamioniei which reign among them. 
All that is bom is doomed to die. But Nature, iti devo- 
ting them to deatht takes from them all diat can render 
the moment of it painful. It is usaally in the night, and 
in the midst of sl^p, that they expire under the fangs and 
the teeth of their enemies. Twenty wounds inflicted at 
once on the sources of life, afford no leisure to reflect that 
they are about to lose it That fatal moment is not em- 
bittered by those sentiments wfiich render it so painful to 
most of mankind, regret Ibr the past and solicitude about 
the future. Strangers to case, their spirits fly into the 
shades of oight, amid a life of innocence, and frequently 
during the indulgence of the illusions of love. 

Compensations to us unknown, may, perhaps, farther 
sweeten this last transition. I shall, at least, observe as a 
circumstance worthy of the most attentive consideration, 
that those species of animals whose lives are sacrificed to 
the support of others, such as the class of insects, appear 
to be utterly destitute of sensibility. Pull off the leg of a 
fly, and it will walk to and fro as if it had sustained no 
loss; the privation of a limb so important is attended 
neither with fainting nor convulsion, nor outcry, nor any 
symptom of pain. Cruel children amuse themselves with 
thrusting long straws into the anus; they rise into the air 
thus impaled, walk, and perform all their ordinary move- 
ments without seeming to mind it. Others take cockcha- 
fers, tear off a large limb, run a strong pin through the 
oerves and cartilages of the thigh, and fasten them with a 
slip of paper to a stick. The senseless insects fly hum- 
ming round and round the stick without ceasing, and 
without appearing to suffer the least pain. Reaumur one 
day cut off the flesh and muscular horn of a large cater- 
pillar, which continued eating as though nothing had 
happened. Can it be supposed that creatures so tranquil 
in the hands of children and of philosophers, feel any sense 
of pain when gobbled down by the bircis of tiie air? 

I might extend tliese observations still farther, and shew 
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that fishes of those classes which have neither bones nor 
blood, and these form much the greatest number of the 
hihabitants of the seas, appear equally destitute of feeling. 
I have seen between the tropics a tunny, from whose 
shoulders one of our sailors scooped away a slice of flesh 
with a harpoon, follow our ship for several weeks with- 
out being outdone by any of its companions in speed or 
in playfulness. I have seen sharks, wounded with mus- 
ket-balls, return to bite again at the hook, from which 
they had just escaped with mangled jaws. We shall, 
besides, discover a much greater analogy^ between fishes 
and insects, if we consider that neither have bones oi 
blood; that their flesh is impregnated with a viscous 
fluid, and which likewise appears to be the same in 
both, as it emits the same odor when burned; that they 
do not respire at the mouth but at the sides, insects by 
the trachea and fishes by the gills; that they have no 
auditory organ, but hear by means of the vibration, com- 
municated to their bodies by the fluid element in which 
they live ; that, from the situation of their eyes, they see 
all round the horrizon ; that they hasten alike to the light; 
that they shew the same avidity, and are, in general, car- 
nivorous; that in both genera the female is larger than 
the male ; that they produce an infinite number of eggs 
without hatching them; that most fishes pass at their 
birth through the state of insects, issuing from tlieir eggs 
in the form of worms, and some even in that of frogs, as 
a species of fish in Surinam; that both are cased in scales; 
that most fishes have beards and antennae like insects; 
that both the one and the other comprehend, in their 
ranks, an infinite variety of forms peculiar to themselves ; 
finally, that their constitutions, their manners, their meta- 
morphoses, their fecundity being the same, we are tempted 
to ascribe to these two grand classes the same insensibility. 
As to the animals which have blood, let Mallebranche 
say what he pleases, they are endued with feeling. They 
manifest a sense of pain in the same manner as ourselvom 

Y 
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But Nature has furnished them with thick hides, with 
long hair, with phimage, which protect them from exter- 
nal blows. Besides, they are scarcely exposed to any iU 
usage excepting from the hands of cruel men. 

Let us now proceed to the generation of animals. We 
have seen that the largest and the most numerous species 
of the globe, are produced in the north without the 
assistance of the solar heat. Let us see whether fermen* 
tation possesses a more prolific power in the south. The 
Egyptians informed Herodotus, that certain species of 
animals were generated by the fermented mud of the 
ocean and of the Nile. Whatever respect I entertain for 
the ancients, I deny their anthority in subjects relative to 
physics. Most of their philosophers had a close resem* 
blance to those of modern times. They observed little 
and reasoned much. If some, to pacify the minds of voo 
lupluous princes, advanced, that every thing proceeded 
from corruption, and returned to it again„ others refuted 
them even at that period. Not only did corruption never 
produce any living body, but it is fatal to them« especially 
to those that have blood, and in particular to man. Nq 
air is unwholesome but where there is corruption. How 
could it have engendered in animals feet provided with 
toes, nails, and claws; skins covered with so many kinds 
of hair and plumage; jaws palisaded with teeth adapted 
some to cutting and others tq grinding; heads adorned 
with eyes, and eyes furnished with eye-lids to defend them 
from the sun? How could it have collected tboise scattered 
members; how could it unite them by nerves and muscles; 
support them with bones ^tted with pivots and with 
hinges ; feed them with veins full of blood which circu-* 
tates, whether the animal be ip motion or at rest ; cover 
them with skins, the furry hair of which is so admirably 
adapted to the climates they inhabit ; afterwards comma* 
nicate to them the power of motion by the combined 
action of a heart and a brain, and give to all these machineiii 
generated in the same place^ formed of the same slime, 
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tppe^tee and inAtiacti widely diffetvntf How could it 
^¥6 inspired them with a senMe of what they were, and 
kindled iti thean a deaire of propagating their apecifea by 
any other method Uian that which had giT«n themielve* 
exialeneef Corruption so fer from oonferring life, muil 
have deprived them of it ; for it produces tntMOrs* inflama 
tlie ey^ dimolvM the blood, and produces an infinite 
number of diseases in most of the aniknak which inhale 
its «maiiatiotM»* The fermentalUoD of any iubstanoe what*> 

* Of all eorraptioBS that of human fl«sh itjAiost daMg«ro«s. Of 
this a verjr extraordinary instance is related by Garcilasso de la Vega, 
In his lltstory of the ttivil Warsbf tHe Sfmnlahlft ItkVhft I^idiM) vol. I-. 
part S. chapk 4S. He first observes, that the Indians of the islands 
of Barlo^nto JJOison th^lr arrows ny thrasting the points into dead 
bodies, and then adds i *' t «h»ll relat* a tircattmaiiliee ihatoeenrted 
with one of the qnarters Of the body of Gai;javal, exposed on the 
road to tSoIlasuya, iftituated to tbs soAth of Cdsco, hhd to nvtllfch I 
was myself an eye>wltness» We set out for a T^alfc* one Sunday, ten 
or twelve school-fellow^, all mestizos^ that is^the children vf Spanwrds 
by Indian women, thb eldest b«ibg und^ t«rel vti y«&ri bf A|«i Pef 
ceivinf in the fields one of the quarters of Qirjavbl, we tdbk a fancy 
to go tb took at it; and having approachecl we found that it was one 
of tile thighs, the fat of which had dro|^ped upon \M grotand.; fht 
fiesh was greenish and entirely corrupted. While wc were surreyiag 
this ttvtlancholy Spectacle, one 6f the boldest among us chanced to 
fay s *"I W«nld lay a wager that no 4ne here ^etittal-es t4 loa^h It.*' AttO 
ther replied he would. At last the most courageous of all, whose 
name was Bartholomew MoAedetid, thinking to jSfck-forfii an act of 
boldness, thrust the thamb of hi* right hand into ihb patrid limb, 
in which he buried it entirely. This action surprized us all so much, 
that \»« mn away iVMMkiM, fbt f«ar of Infection, caHthg out to kirn : 
'* O wicked wretch I Gai^val wiU make you pay for your k-ashaeis 1" 
He, however, went immediately to a brook, which was close to the 
ipot, wh«re he w«Bb«d Ms hand ftCf>^ei'al time«, and tiihbed it wifh 
mnd, after which be retarned hone. Next day he came to sahooK 
wh^tie hte shewed his tntifnb, %hich was prodigiously swelled; faac 
in the evening his whole hand was inflamed up to the wrist. The 
following day which was Tuesday, the arm was swelled up to the 
elbow, so that he was tinder the necessity of telling the eaose to his 
father, jpfofessional men were immediately called in, who tightly 
bandaged the arm above Ihe swelling, and applied every remedy 
which appeared likely to operate as a counter-poison, tt, ueverthe- 
less, nearly cost the patient his life ; it was with great diffio^lty tiiat 
he was restored, after heing four whole months incapable, from 
weakness, of holding A pen." 

l^rOm this circumstance w« may conclude, how dfl^nB^rons the 
putrid emanations of our church*yards must be to the inhabitants of 
Cities. I^arish churches, in which so many corpses are interred^ are 
filled especially in spring, when the earth begins to grow warm, with 
an air so coPTbpted, that I consider them as one the principal sources 
of the small-pox and the putrid fevers prevalent at that season. A 

y2 
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ever u iDcapable of forming an animal, or even the egg 
from which it issued. We find in the lay-stalls of our 
great cities, where so many substances ferment together, 
organic particles of every species, entire bodies of animals^ 
blood, plants, salts, oils, phlegm, spirits, minerals, substan- 
ces more heterogeneous and more compounded by the 
caprice of man in a state of society than those blended 
and accumulated by the waves of the ocean on its shores 
yet never even there was a single organized body discovered 
Let it not be asserted that the heat necessary for their 
development is there wanting ; it exists, of every degree, 
from the temperature of ice to that of fire. Salts are 
there crystallized and sulphurs formed. In Paris itself 
was some years since collected sulphur formed by Nature 
iQ the ancient lay-stalls of the times of Charles IX. We 
•ee, every day, that fermentation may be excited to such 
a degree in dung as to catch fire. Its moderate heat is 
even so favorable to the expansion of germs that it is em- 
ployed for hatching chickens. But the combinations of 
all these substances never produce any thing living or 
organized. What do I say? The first operations of Nature^ 
which we attempt to explain, are enveloped in so many 
mysteries, that an egg with an aperture ever so small loses 
its prolific power. The slightest contact with the exter- 
nal air is sufficient to destroy the first rudiments of life. 
It is not, therefore, either matter, or degrees of heat which 
are wanting to man, to imitate Nature in the pretended 

disgrnsting smell issaes from^them, which makes the stomach rise. 
I have met with il in particular in some of the principal churches 
of Paris. This smell is very different from that produced by a 
crowd of living people, for nothing of the kind is perceived in the 
churches of convents where only few are interred. 

It would be worthy of the curiosity of anatomists to examine why 
the putrefaction of bodies, destroys the animal economy of most 
beings, and why it makes no derangement in that of carnivorous 
animals. Many species of insects and of fishes feed on carrion. I 
^mark that most of these animals have no blood, which is the first 
fluid affected by corruption, and that the apertures through which 
they breathe, are not the same as those at which they take their food. 
lYiese reasons, it most be allowed, are inapplicable to vultures, 
erowB, fte 
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cfeatioti of beings: tnd thf» prinripF^, ever young and 
active^ hai not wenkened itself, since k still posiesses the 
power iiT reproducing thefn, which is at leMt, equal to tliat 
of conferring estiMeflCe. 

The wisdom with which she has regukted ttieir pro- 
portions is not less worthy of admiration. If we examine 
the animals^ We shall find none of them defective in its 
members, if we take into consideration its manners and 
the places it is destined to inliabit. The long, thick bill 
of the toucan, and his tongue fbrmed like a feather, were 
necessary to a bird who seeks the insects scattet^d among 
the humfd sands of the shores of America. It was need- 
fbl that he should t>e provided with a long mattock to 
turn them up, a hirge spoon to collect his food, and a 
tongue fringed with delicate nerves to be able to feel it. 
Long legs and a long neck were tiecessiiry to the heron, 
the crane, the flamingo and other birds which frequent 
marshy situations and seek their pt«y at the bottom of the 
water. Every animal has feet and a mouthy or a bill, 
adapted to the soil it has to tread, and the Ibod on which 
it is to subsist, tt is from the configurations of thexf that 
naturalists deduce the characters which distinguish iMMts 
of prey from such as live on vegetable substances. Tbesb 
organs have never been wsnting to the necessities of 
anhnalsb and they ftre even indelible as thetr ittstto«tt« I 
have seen, in the country, ducks, bred for several genert- 
tions at a distance from water, and wbich» nevertheless, 
retained on their feet the broad membranes of tlieir species; 
and on the approach of rain, clapped their wlngs» soreamed, 
called upon the clouds^ and seeined to complain to hcaveii 
of the injustice of man, who deprived them ^ theif element. 
Nb animal wants one necessary member^ or has received 
one that is superfluous. Some philosophers have considered 
the spurs, appended to the legs of a hog as useless^ because 
they do not bear upon the ground; but that animal being 
destined in marshy pluces, where he dedights to wallow, 
and to turn up the mire with hi* snout to a considerable 

3 



246 STUDIES OF NATURE. 

depth, would from his gluttony, frequently sink in it, bad 
not Nature placed at his heek two projecting spurs, which 
assist him to extricate himself again. The ox, which fre- 
quents the swampy banks of riyers, has appendages of 
nearly the same description. The hippopotamus, which 
lives in the watjers on the shores of the Nile, has a cloven 
foot, and above the pastern, two small horny substances 
which touch the earth when he walks, so that he leaves 
on the ground an impression which might be mistaken for 
that of four claws. The description of this amphibious 
animal may be found at the end of Dampiefs ^Voyages. 

How could enlightened men misunderstand the use of 
these accessory members, whose form is imitated by the 
peasants of some of our provinces in the stilts, which on 
account of this very resemblance, they denominate pigs 
fnt and which they employ in crossing marshy places ? 
These clowns have likewise imitated that of the pointed and 
divergent spurs of the foot of the goat, which assist them in 
climbing the rocks, in the poles furnished with two iron 
spikes, contrived to prevent the backward motion of their 
loaded carts on the declivities of hills. Nature who varies 
her means with the obstacles to be surmounted, has bestowed 
the appendage of spurs on the heels of the hog, for the 
same reason that she has clothed the rhinoceros with a 
hide plaited with several folds, in the midst of the torrid 
zone. This clumsy animal appears to be covered with a 
threefold mantle ; but being destined to live in the miry 
swamps of India, where he grubs up with the horn at his 
snout the long roots of the bamboo, he would sink in them, 
from his enormous weight, did he not possess the singular 
fecttlty of expanding, by inflation, the numerous folds of his 
skin, and of rendering himself lighter, by occupying a 
larger space. What at first sight appears to be a defect 
in animals, is, we may be assured, a wonderful compensa- 
tion of Providence ; and it would in many cases, be an 
exception from the geneal laws of Nature, if she had any 
other than the utility and the happiness of her creatures. 
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Hence she has gt?eo to the elephant a tnink which servei 
him for a hand, in climbing the rugged mountains whers 
he delights to live, and in picking up the grass of the fields 
and the foliage of tlie trees, which the thickness of his 
neck would prevent him from reaching. 

She has infinitely varied among the animals the means 
of defence, as well as those of subsistence. It cannot be 
supposed that those which move slowly, or which otter 
loud cries are in a state of habitual suflfering; for how could 
races of sickly creatures perpetuate themselves and become 
the most ektensively diffused on the face of the globe? 
The sluggard, or sloth, is found in Asia, in Africa and in 
America. His tardiness is no more a paralytic affectioc 
than the slowness of the tortoise or of the snail : the cries 
whidi he utters when you approach him are not the cries 
of pain. But as some animals are destined to roam over 
the earth and others to remain stationary at their posts, 
their means of defence are varied according to their man- 
net's. Some escape their enemies by flight ; others repel 
them by hissings, by hideous figures, by infectious smells, 
or by lamentable cries. Some elude their sight, as the 
snail, which is of the color of the walls or of the bark of the 
trees where it seeks a retreat; others by a magic altogether 
inconceivable, assume, at pleasure, the color of the objects 
that surround them, as the cameleon. O how sterile is 
the imagination of man in comparison to the intelligence 
of Nature! He has produced no one thing, in any line 
whatever, of which he has not taken the model from her 
works. Genius itself, about which so much noise is made, 
creative genius, which our wits imagine that they have 
l»rought with them into the world, and have perfected in 
ihe circles of the learned and with tlie aid of books, is no* 
thing more than the art of observing. Man cannot deviate 
from the paths of Nature, even when he is determined. 
He is wise only in her wisdom, he is foolish only when he 
deranges her plans. All the frightful demons produced by 
the graver of Callot, so prolific of monsters, are composed 
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only of the ill aasorted memben of diflbrent aoknaliy the 
beftk of the Ofwl, the Jawsof the crocodilet the body of the 
hone, the wiogi of the bet» with the daws and the spun 
which he haa added to the haman figure to render the 
conti ast more hideoos* Females, too, who, more agreeably 
capricious, amuse themselTCs with embroidering ftmcy* 
flowers on the rariona articles of tlieir dreiB> are obliged 
to borrow their models from our gardens. Ei^amine on 
their dress the sportive productions i^ their imaginations ; 
you will observe carnations sprouting from the folhige of 
the myrtle, roses engmffced on rushes, and pomegranates 
on blades of grass. Nature alone produces none bat ra- 
tional harmonies ; and combines, both in animals and in 
plants^ only such parts as are adapted to the places, to the 
air, to the elements, and to the uses tor which they are 
designed. Never was a race of monsters known to issue 
from her sublime conceptions. 

1 have often heard living monsters announced at our 
fain^ but I never had the fortune to see a single one, not- 
withstanding all the trouble I have taken for that purpose. 
One day a hand-bill was circulated during the fieiir of Saint 
Ovide concerning a cow with three eyes and a sheep with 
six legs. I was curious to see those animals, and to ex- 
amine what use they made <3i organs and members which 
to me appeared entirely superfloons. Why, said I to my- 
self, should Nature have furnished the body of a sheep 
with six legs, when four are sufficient to support it? I 
recollected, however, that the fly, which is much fighter 
than the sheep, has six; and this reflection, I confess, em« 
barrassed me* But, having one day observed a fly which 
settled on my paper, 1 remarked that she was exf remefy 
busy in brushing alternately her head and her wings first 
with the two fore-feet and tlien with the two hinder ones., 
I was then clearly convinced that iriie had occasion for six 
feet, thot she might have the support of four, when engaged 
in bruahing herself with the other two, especially on a 
perpendicular plane. Having caught and examined her 
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with the microscope, I perceived with admiratioD that the 
two feet in the« middle had no brushes, but that the other 
four had. I farther remarked that her body was covered 
with particles of dust, which adhere to it iu the atmosphere 
as she flies, and that her brushes were double, furnished 
with fine hairs, between which she projected and drew 
back, at pleasure, two claws resembling those of a cat, but 
incomparably sharper. The claws enable the fly to hold 
fast by polished substances, as glass, on which she is seen 
to ascend and descend without slipping. I was very curious 
to see how Nature had attached two new legs to the body 
of a sheep, and how she had formed, to put them in motion, 
new veins, new nerves, and new muscles with their inser- 
tions. The third eye of the cow perplexed me still more. 
I, therefore, went, like other simpletons, and paid my money 
to gratify my curiosity. I saw crowds of people coming 
out of the repository of those animals, highly astonished 
at the sight At length I too enjoyed the satisfaction of 
beholding those wonders. The two superfluous legs of 
the sheep were nothing more than two shrivelled pieces of 
skin, resembhng tliongs, suspended from the body, without 
touching the ground, or being of any use whatever to the 
animal. The pretended third eye of the cow was an oval 
orifice, in the middle of the forehead, without orbit, with-, 
out pupil, without a lid, or any membrane resembling one 
single organized part of an eye. I returned, without ex-, 
amiuing whether these accidents were natural or artificial ; 
for, in fkct, it was not worth the trouble. The monsters 
which are preserved in spirits of wine, such as young pigs 
with the trunks of elephants, children joined together, or 
with two heads, which are shewn in our cabinets, with 
philosophic mysteriousneast prove much less a designed 
production of Nature, than an interruption of her laws. 
None of these beings attained a complete expansion : and 
to far from demonstrating a digression on the part of the 
intelligence which produced them, they attest, on the con- 
trary, the immutability of supreme wisdom, which excluded 
chem from its plan by refusm; them life. 
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In the condttct of nature towards man there li a benig- 
nity which demandi our admiration ; for though she pre^ 
venta him, on the one hand» from altering the regular 
oourae of her laws to satisfy his caprices; yet, on the other 
handy she often permits him to derange it, in order to supply 
his necessities. For instance, from the copulation of the 
ass and the mare she produces the mule, which is so ser- 
viceable in mountainoQS countries ; but she deprives that 
animal of the power of re-production, in order to preserve 
the primitive species^ which are of more genemi utility* 
In most of her works may be perceived these matemal 
condescensions, and, if I may so express myself, these royal 
provisions* They manifest themselves particulaily in the 
productions of our gardens* We find them in those of 
our flowers which have a super^abundance of cofollte^ ad 
in the double rose, which is not re-produced from seed* 
and which for this reason some botanists have dlired to 
denominate a monster, though, in the opinion of ill natidnl^ 
it is the most beautifVil of flowers. Naturallstk Imvn 
imagined, that it deviated from the laws of Nature^ because 
it formed an exception to their systems, m if the flnt of the 
laws which govern the world, had not for its oli^ect the 
happiness of man. But if rooeft^ and those flowers which 
have a super-abundance of ooroUse are monsleit^ the fruits 
which have a super-^ibundance of pulpy fleA, and of sac- 
charine paste of no use toward the perfoction of their seeds, 
as apples, pears, melons, and fruits wfaieh have no seed at 
all, as pine-appIeS, bananas, bitad-fHtit ItauU likewise be 
monsters. The roots which attain to auch a sire in our 
gardens, and which aite converted lato large pivots, into 
succulent glands and intd ftrinaeeoiw bulbs, unserviceable 
to the expansion of their atimi, are also monsters^ Nature 
has destined this vegetable superabundance' for the sole 
nourishment of a pottiofi of mankidd ; she bestows it only 
as the reward of industry. Let the soli be ever so fertile, 
the vegetables of the same spedea with those in our gar- 
dens there grow wild, aud spend ftemaalves in foliage and 
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in braocbcff. If they bear any fniit; the flah k always 
scanty and tlie 9eed or Uie stone ^ery large. Is it not, 
tbe&v an instance of real complaisance on tbe part of Na* 
tare, that sbe should transform into uoorisbment^ under 
tbe hand oC man, tbe same juices which, in the forest^ 
tFould be converted into lofty stems and strong roots? 
Without ber condescension in vain would man say to tbe 
sap of trees; " You shall flow into the fruits and proceed 
no &rtber«r In vain, even in the most fertile soil, would 
he cut and {nnine and engraft : the ahaond-tree would still 
refuqe. to cover its nut with a fleshy, melting palp like that 
of the peach. It ia Nature that, from time to time^ pre* 
seiits to man the us^l and agreeable varieties which she 
produces from tbe same genus. All our fruit*trees were 
originally natives of the forest^ and none of them there 
perpetuatei itself in its species. Tbe pear called the Saint 
Germain, was found in the forest of that name wi& its 
well-known flavqn Nature selected it, like the other fruits 
of our orchards, from the table of tbe animals, to place it 
on that of man ; and that we might not doubt her beneft* 
cence and its origin, she has ordained tliat its seeds should 
re-produce only cmbsi Ah ! if she were to suspend the 
particular laws of ber beueflcevee in the grounds of our 
miscreants, and to establish there her supposed general 
laws, wbaft would be their astonisliment to find in their 
kitchen-gardens uiA in their orchards^ nothing but misbr- 
able dwarf-plants, small wild roses, harsh pears and acid 
fruits» such as she produces in the mountains for the ooaise 
palate of the wild boar. They would, indeed, find stems, 
of trees lofty and vigorous. The growth of their orchasds 
would be double^ and th^ fruits would be dimrnisbed 
onebsJf, 

The same metamorphosis would take place in the aninals 
of their farm-yards. The bien whose e^^ are much too 
large in proportion to her aize^ and which continues laying 
for nine months succesnvely, contrary to all the laws of 
mcubation among hirda» would tiien return to tbe general* 
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order, and would produoe, at the farthest, twenty eggs in 
*ihe course of a year. The hog would, in like manner, lose 
bis superfluous fat. The cow, which, in the rich pastures 
of Normandy, yields twenty-four quarts of milk a day 
would then have no more than sufficient for suckling her 
calf. 

To this it is replied, that this prolusion of eggs, of fot, 
and of cream, from our domestic animals, is the effect of 
the food which is given them in.such abundance. But 
neither does the mare give as much milk as the cow, nor 
the duck lay as many eggs as the hen, nor the ass accu- 
mulate fet like the hog, though all these animals are fed 
the one as plentifully as the other. Besides, the mare, the 
she-goat, tlie ewe, the she-ass, have but two teats, whereas 
the cow has four. The cow deviates in this respect, in a 
very remarkable manner from the general laws of Nature, 
which has proportioned in every species, the number of 
teats in the mother to that of the young ; she, however, 
has four paps, though she produces but one calf, and very 
rarely two; because the two supernumerary teats were des- 
tined to afibrd nourishment to the human race. The sow, 
it is true has only twelve, though she brings up as many 
as fifteen young ones. Here the proportion appears defi- 
cient. But if the first has more teats than are requisite 
for her family, and the second has too few for her's, it is 
because the one is intended to give to man the surplus of 
her milk, and the other that of her young. In every 
country pork is the dish of the poor, unless religion,, as in 
Turkey, or political considerations, as in the islands of the 
South Sea, deprive him of this gift of Nature. We shall 
•bserve, with Pliny, that of all flesh it is the most savory. 
You may distinguish in it, says he, fifty different tastes. 
It serves, in the kilciiena of the rich, to give a flavor to 
every species of food. In every country, as we have before 
remarked, that which is most common is always the best 

Is it not strange that when so many plants and so many 
aaimals exhibit auch beautiful proportions, such admirable 
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sdaptations to our necessities, and such evident proof of 
divine foenefieence, we should collect shapeless abortions, 
^igs with long snouts, as if our ihnn-yards teemed with 
elephants in miniature^ and make an ostentatious display 
of them in our cabinets destined for the study of Nature? 
Do not those who preserve them as precious curiosities and 
deduce from them conclusions and doubts respecting tlie 
intelligence of her author, betray the same want of taste, 
and the same perversion of principle as those, who, in the 
shop of a founder, should collect the figures mutilated by 
some accident, and exhibit them as a proof of the ignorance 
of tlie artist? The ancients burned inonsters ; the moderns 
preserve them. They resemble those graceless children 
who watch their mother to surprise her in a fault, that 
they may arrogate to themselves the right of doing wrong. 
O! if the earth were, indeed, abandoned' to disorder, and 
after an infinity of combinations, there should at last appear 
among the monsters that should cover it, a single body 
well-proportioned and adapted to the necessities of man, 
what a source of joy would be opened to creatures at once 
sensible and unhappy, to catch a faint glimpse of an In- 
telligence somewhere that took an interest in their destiny. 



STUDY VII. 



REPLY TO THE OBJECTIONS AGMNST PROVIDENCE FOUNP- 
BD ON THE CALAMITIES OF THE HUMAN RACE. 

The arguments deduced from the varieties of the human 
race, and the calamities accumulated upon man by the 
hand of Nature, by governments, and by religions, tend to 
prove that men have not the same origin, nor any natural 
superiority over beasts, that there is no hope of recompenca 

Z 
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for tbeir viftiit% anino ProwMaaW'to Mppiy liieir wvntii 
We shall 8«ciM»iiiie]f<6K«BiHe4lMtt«vik, banning widi 
tfaoie of Nalititt, the oeceanty nd ulilily of ^nhich we ihaH 
deuMHMtrate ; and we ihdH <shew that |j>iitiial enb are 
oocatioaed enly by 4evialieiis ton <lfae law of Nfltute, and 
that they are lhciiiMl?es y aeo ft of the CKiateoce of a 
Providenoe. 

We ahall enter upon tfaii intemaHiig solgeot with reply- 
ing to tfaeol^iectioiw foanded on the varieties of the haman 
speciea. Thefeme, it is true, bbok and white men, •eop- 
per«oolored and ash-eolored. Some liave beards and 
others scarcely 'any^ but these psetended characters are 
meie aixideiite, as we have elsewhere asserted. Honm 
whiter bay, or black, with hair friaried like tfiose of Tar- 
tary, or aomdoth coat Hfee those 4»f Naples^ are ondoufot- 
edly animals of the same species. The/AlbfaMs or white 
negroes ave aispccies of Sepen, and sio more fmnt a parti- 
cular raee of aegsocs^han pernons : marked «ivith tfaeanadi- 
pox form among ns!a race of spotted Europeans. Thoo^ 
it doesnotieuter into my plan, to oppose here all tbefaar- 
monicB of 'Natare to the aecosations of our wrsiehed isyi- 
tern 4^ pbysics, and though I have reserved . some iSlndies 
in this work expressly for the discussion of this subject to 
the best of my poor abilitiefl^ jet I shall observe in this 
place, that the black colour is a blessing of Providence to 
the nations of ihe south. White .reflects the rays of the 
sun most and black least The 'former, accordingly, aug- 
ments his heat and the latter weakens it ; as experience 
proves in a thousand ways. ^^T^ure has employed, among 
other means, the opposite effect of these colours to diminish 
or to increase, on the earth, the heat of the orb of day. 
The farther we advance towards the south, the blacker are 
men and animals; and the farther we; proceed northward 
the whiter they are. .>Nay even, when tlie sun withdraws 
from thenorl^rn iKigioni^ many .animaJb^ which in sum* 
mer were of di^f^nt colors, begin io turn white,; -.amh 
are the squinel9» wolv^ haws.: and those of 4heiaioHiith«ini 
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nigioo% totwJuchiliewspproMhiag^ ^tm nmmt 4arteep 
tiBte. Sttdi ai% ammg the fteathflied Uabet, tke nmnvMmp 
the cardtnalf and odMra* which aire of a a^uch deeper Cohm 
when ttie'soa advaocea towarda: the Liat thmi when he ia 
retiringpfrom ii. B) ia tfierefore to adafil ine» to Uift climalir, 
that Nateae ha»niadethe inhahitaola ef the toraid smnio 
bfcuskf aod that: ahe haa givem a white, oolor U> Uip^ o^ the 
icy legioim She haa bcaloved another pieaevratiuF/a 
ai^ainst the htat^ on the negnoea who iaybahat AfHca^ wiiiah 
la the hoMeil? qiuBrttr of the globi^ pnncipell^eA aoeount 
of the bcoad aone of mnd wbieh( ciMaca. it^ and whoae 
ulilify we ha«e betofr hadieated. She haa covered the 
head^ of thaae tribea^ devoid atike- ef core and indutttrjib 
with hair nore wodly tine the fleeee ef the aheep* iKhich 
etfedwilly screeiw them feopa the. bmning hisat of the: aii«» 
They ave so asnaible- ef. itft a n coe i o da tion to thia piirpoee» 
thatthey^adMrtimtenoothaf abeltn^teit; andtlMM«ia«o 
eatieD auoop which avtifidiil eoMeianga,. aa booiiete^ tnr^ 
bans, hats, &c. are more rare than ameiig the segfoe«» 
These, whiefa are fhveign to them, are uacd only aa objects 
ef ranity and luarary ; and I know o^none tb«tis pecuhV 
to Hieif nation. The inhahitauta of the penteaida ef India 
are aa hkch aa lliey, hat their turhana ranMwaaieate to 
thek* heir, which, bnl for lint head.draiB would prohaUy 
be frizzled, the ihcidty ef gfowiag and expanding. The 
Americnn tribes, reaidfaig beneath the line^ are not Wnclc 
it is true, but only copper-coloured. I ascribe thitt dimi- 
nutioift of the Uack color to several canaea peculiar to their 
country. The first ii^ that they rub thetnaelvces with 
rocoic» which proteeta the smr&eeof theif akin from the too 
powerful impression of the aun. Secondly^^ they iuli^bit a 
eoantry covered with fbreats^ aud traveraed by the greatest 
river iu the worid, which covers it with vapxurs* Third- 
ly, their territory gradually riaes from the coast of Brazil 
to the moontaina of Peru ; and from ita elevation in the 
atmosphere, it consequently enjoys a greater degree of 
coolnesa. Foorthly aud lastly, the east winds, which blow 

z2 
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there night and day» are constantly contributing to that 
ooolnew. In a word, the colors of all these nations are so 
much the eflfect of climate, that tlie descendants of Euro- 
peans who settle in those regions assume the same tints in 
the course of a few generations. This may be particular] j 
observed in India, with regard to the descendants of tiie 
Mogols, people who originally issued from the north of 
Asia, whose name signifies whites, and who are now as 
black as the nations which they have conquered. 

Tallness of stature is no more a characteristic of species, 
be the genus what it may, than difference of c<^or. A 
dwarf apple-tree and a large one proceed from the same 
grafts. Nature, however^ has rendered stature invariable 
in tlie human species alone, because variety of dimensions 
would have destroyed, in the physical order, I he propor- 
tions of man to all the rest of her works, and would have 
produced, in the moral system, consequences still mote 
dangerous, by irrevocably subjecting the smallest species of 
mankind to the largest. 

There are no races either of giants or of dwarfs. Those 
who are exhibited at fairs are little contracted men, or tall 
overg^wn fellows without proportion and, without vigor. 
Neither the one nor tfie other produce offspring like them- 
selves, whatever pains may have been taken by certain 
princes to effect that object, and among others by Frederic 
William the First of Prussia.* Besides are there propof*. 

• It is well known that this monarch had a particalar predilection 
for tall men ; and a5 this was his ruling passion, he spared no expence 
lo procure them from all parts of Europe, to form his regiments of 
giants and grenadiers. How deeply he was interested in the pursait 
of this his favorite object will appear from the following anecdote • 
Ashewasoneday riding according tocustom,in the vicinity of Berlin* 
very plainly dressed, and withont attendants, he perceived a younir wol 
man of gigantic stature, being nearly seven feet in height, at work in the 
fields. At the sight of this tall woman, the king instantly imagined, 
that a couple of this kind could not fail to produce children of exi 
traordinary size. He dismounted, and advancing towards the peasant 
entered into conversation with her. To his no small satisfaction he 
learned that she was only nineteen year« old and unmarried : on 
which he sat down and wrote a note to the colonel of his guards le 
this effect:— "You are to marry the bearer of this note with th« 
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tifMis U the hwmk fptciet suficieotly disloKt to demut 
tbe appelkilioQt «f dw«rft> and guurti 9 la tliero betvMen 
tbem $Q gre«| a difitareiMe m betweaa a little Savdiiiiaii 
poney and a lafge Flanderahoiae; at betweeii a afMuu^l 
and ona <?f the large Daiuidi dogs which nrn before oat 
Goechea? AU natMoa have ever bceu aad still aie of Ihe 
saade statuve^ with very little difference. I have seen 
Egyptian vaumBiies and bodiea of the Guanchcs of Ihe 
Canary islaoda wrapped up in tlieir skins.* I have sae^ 
at Malta tbe skeleton of a Carthagenian taken out of a 
tomb hewn in tlie solid roek» wlioae bones were all of n 
violet color, and who had pMhaps lain there erer since the 

Ullett of my grt nadieri, Vettb« cemnopy be perlpmed ipraif di^tffly 
and in your preAence. Ton most be re9ponsible to mf for the exe- 
OQtioii of UiH order. Tit abaolote and the^east delay will make yen 
criminal in my sight."— The kipg gave tbe letter to the ytri^g wowuia, 
who was ignorant of its contents, ordering her to deliver it pniieii;ally 
seeordiiig to the' direction., as it related to aii affair of gveat laiuort- 
ance. He then made her a handsome pfesent and continued his 
#eiite. The girl, believing it to be a matter of indifference whether 
tbe letter was delivered by herself or by another, charged wi old 
woman with the commission, strictly enjoining her to say she received 
it item a mail of snch a dress and appearance. The old woman 
faithfully execated her messaage, Tbe colonel, snrmrised at the 
eontents of the letter, was unable to reconcile them witn the age and 
ligqre of the bearer : but as the order was peremptory, be did net 
dare to disobey, and concluded tbat bia m<yesty h«4 cbosen tbis 
method of pnnisning the soldier for some misdemeanor. In a vror6, 
the marriage w^s celebnued before him, to the great regret of tbe 
grenadier, while the old woman e3:uUing with joy, s^sumed an air 
of the highest satisfaction. Some time uterwaras tbe king was de« 
siroos of seeing tbe oonple hn bad ordered to be mavried. When 

1>resented to him he fell into the most violent passioQi The polonel 
n vain attempted to justify himself, and the King would not be up- 
peased, till tbe old woman confessed the truth) 4n»biiv h«r tale by 
raising her eyes to heaven and thanking Providence tor coafeiring 
OB her a benefit the more signal and aoeeptable, as it was totally 
unexpected. T* 

* The Onanches were the native inhabitants of tbe Canary island* 
aft tiie time of their discovery by the Spaniards. Like the ancient 
Egyptians they possessed the art of perfectly embalming dead bodies, 
and at different times, mummies in nigh preservation have been dis- 
covered in the catacombs which are very frequent in. tbe Canaries* 
The Spanish bistoriens have preserved many monuments of the pro- 
gress the Guancbes had made in the arts; and all their accounts- 
concur ua est^blisbiag tbe faet thM these people had arrived at a 
certain degree of civilization. Soon after tbe discovery of tbe Oa- 
naries, various advMitorers atidertook to conquer them for the court 
of Spain, and in the Brogress of this oon^st the Guancbes were to» 
tally extermiwUe4> T. 
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feign of Dido. All thewa bodies were of the ordinary 
■ize. Enlightened and nnprejudioed trarellen have re- 
duced to a Ktature which diifers very little from our own, the 
pretended gigantic form of the Patagonians. I am aware 
that I have already touched upon the same arguments, but 
they cannot be too often repeated, because they overturn, 
beyond tlie. possibility of contradiction, the asserted infla- 
euces of climate, which have become the principles of our 
physics, and what is still more of our morality. 

We are told that real giants formerly existed. It is 
possible ; but this truth, like all those of which Nature no 
longer furnishes any evidence, . has become to us incon- 
ceivable. If Polyphemes, lofty as a tower, ever existed, 
tliey must have sunk most soils beneath them as they 
walked. How could41ieir long and clumsy fingers have 
milked the little goats, reaped the corn, mowed the grass, 
and gathered the fruits of the orchard ? Most of our ali- 
ments would have escaped their eyes as well as their hands. 
If, on the other hand, there had ever been generations of 
pigmies, how could they have levelled the forests to culti^ 
vate the earth ? They would have lost themselves among 
the grass. Every rill would have been to (hem a river 
and every pebble a rock. The birds of prey would have 
carried them off in their talons,* excepting they make war 
upon their eggs, .as Homer represents the pygmies engaged 
in war with those of the cranes. In these two hypotheses 
all the relations of natural order are burst asunder, and 
these discords necessarily involve the ruin of social order. 
Let us suppose the existence of a nation of giants possess^ 
ing our industry and our ferocious passions. Place a 
Tamerlane at its heiad, and what would become of our 
fortifications and of our armies before their artillery and 
their bayonets ? 

• Not only the ideas, but the very words of oar author have beea 
borrowed by a late popular English writer. " A giant or a pigmy,** 
says he, " coald not have milked goats, reaped com or mowed 
grass ; we may add, could not have rode a horse, trained a vine, 
shorn a sheep with the same bodily ease as we do,'if at all. ■ A pig- 
my would have been lost among rashes or carried off by birds of 
prey." PaUy*$ Natural T/iaologjf, p« aao. T. 
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As much as Nature has affected variety in the species of 
animals of the same genus, though inhabiting the same 
soil and subsisting on the same aliments, so much has die 
studied uniformity in the human species, notwithstanding 
the difference of climates and of food. Tlie accidental 
prolongation of the coccyx in some human individuals has 
been taken for a natural character, and on this the opinion 
of the existence of a new species of men with tails has been 
founded. The indulgence of the passions of brutes may 
degrade man, but never did their tails, their cloven feet, or 
their horns dishonor his noble figure. In vain is the at- 
tempt to bring him into the class of mere animals by gradual 
approximations. Were there any race of men with animal 
forms, or any animal endowed with human reason, they 
would be publicly exhibited. We should see them in 
Europe, especially now that the earth is traversed in every 
direction by enlighten^l travellers, and when, not princes, 
but puppet>shew-meu bring alive to our fairs the wild zebra, 
the clumsy elephant, tigers, lions, white bears^ and even 
crocodiles, which have been submitted to the inspection of 
the public in London. In vain do some writers seek ana- 
logies between the human female and the she oran-outang, 
in the situation and configuration of the breasts, in the 
periodical sexual purgations, in the attitude, and even in a 
kind of modesty. Though the female oran-outang passes 
her life in tlie forests, certainly Allegrain, as I have already 
observed, could never have borrowed from her the model 
tf his Diana, which is seen at LuCienne. There is a much 
greater difference still between the reason of man and that 
of beasts, than exists between their forms: and his must 
have undergone a strange perversion, who should advance,- 
as a celebrated author has done, that there is a greater 
distance between the understanding of Newlon and that 
of any' other man, than between the understanding of tlie 
latter and the instinct of an animal. As we have already 
observed, the most stupid of mankind is acquainted with 
the iise of fire, and may be taught the practice of agricuU 
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tuiCr of which tbe noit Ittelligtttl of animalt it absolutely 
iacapaUe ; but wbai ire bftve not yet wMrted, the Mnpfe 
UK of fii« gad the practice of agncultnitt sn te tuf^rior 
ta all NewtoR*i diMoverie»» 

Af licultHre is the art of Nalwre^ and fire it her prnnary 
agent. We know from e3q>etfieiiee^ that» by this art and 
this element* men have acquired a plenitude of inteUigjenoc, 
of which all their other oombinatioos are in lome itie»* 
sure^ nepely conaequenceai Our acieuctti and our arte are 
principally derived from thooB two aottrcca^ and the dtfioN 
eace they eataUish between tbe minda of men* ia aol 
greater than what exists between the dress and the fomi* 
tare of Europeana and tlioae of savages. As these ai« 
perfectly adapted to the aecessitiaa of betb» they conatitata 
no real difference between Itbe undentandinga which cob* 
trived them* The iaoportance we attach to our tatents 
proceeds not from their utility but from our pride. We 
should have abundant reason for huosiliatioD, were we to 
considert that the animalst which are strangers to agricni- 
ture and the use of fire, attain most of tbe objects of our 
arts and sciences, and even surpass them. I shall say 
nothing of those which boild* which spin, which make 
paper, cloth, hives, and practtce a multitude of other trades 
that are not even known to u& But the torpedo defended 
itself from its enemies by an electric shock, before oar 
academies had made any experimenta on electricity; the 
limpet was acquainted wkh the power of the pressure cl 
the air, and fastened itself to tbe rocks by forming a va* 
cuum with its pyramidal shell, long before the discovery 
of the air-pump. The quails which every year take their 
departure from Europe, on their passage to Africa, have 
such a perfect knowledge of the autumnal equinoK, that 
the day of their arrival at Malta, where they rest for 
twenty-four hours, is marked in the almanacs of the island 
about the 22d of September, and varies annually with the 
equinox. Tbe swans and the wild ducks know precisely 
^he latitude where they ought to stop, when they repair 
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annually m spring to the extremities of tlie nortli, and 
steer their flight, without compass or quadrant, to tlie 
places where tlie year before they made tiieir nests. The 
man-of-war birds, which fly several hundred leagues from 
east to west, betvyeen the tropics, over vast oceans unin* 
terrupted by any land, and return at night to the rock 
scarcely peering above the surface of the water, which they 
left in the morning, possess means of ascertaining their 
longitude that are still unknown to our ablest astronomers. 
Man, we are told, owes his intelligence to his hands, 
but the monkey, the delared enemy of all industry, like- 
wise has hands. The sluggard or sloth, too, has hands, 
which ought to have suggested to him the idea of provi- 
ding for his security, of at least scooping out a retreat in 
the earth for himself and his^posterity, exposed by the 
ilowuess of their movements to a thousand accidents. 
Many animals are furnished with instruments much more 
ingenious than hands, and are not, on that account, the 
more intelligent. The gnat has a tnmk which acts at 
once as a pike to pierce the flesh of animals, and a sudcer 
to extract their blood. This proboscis likewise contains 
a long saw, with which he opens the small blood-vessels 
at the bottom of the wound it has made. He iti, t)esides, 
provided with wings to transport himself to whatever 
place he pleases, a corslet of eyes round his little head, to 
perceive objects in every direction around him, claws so 
sharp that he can walk on a perpendicular plate of polish- 
ed glass, feet furnished with brushes to clean himself, a 
plume of feathers on his forehead, and an instrument 
equivalent to a trumpet, with which he proclaims his 
victories. He inhabits the air, the earth, the water, where 
he enters into life in the worm, and where the female 
deposits her eggs before she expires. With all these 
advantages he is often the prey of insects smaller and 
worse organized than himself. The crawhng ant, fur« 
nished with no other weapon than pincers, is formidable 
not only to him, but likewise to much larger animal* and 
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eftm to qntchrupdk She knows wkat tin tmited ibrce of 
a multitude ii eapable of effectiug; she fbims i^epsbNoB; 
•he store* up prorisions; the consTnicts sol^terrdneoaS' 
towns: she fenns her attacks in whole armies^ she adrancer 
in Golumns, and in hot coantries^ sonethdes^ even compels 
man himself to resign* to her his ha^tation. Sb fki* fbom 
the hirtelligence cf tmy ammal> depending on its mesvbersy 
their perfection-, on the contrary, is frequently in an inrerse 
ratio to its aagacityt >uid appeam- to be a compensation of 
Nature to balance the <ieflcieuey. To ascrrbe the intelh- 
g«noe of mai> to his bands^ is to deduce the cause from 
the means, and talent from tlie tool it employs; It is the 
same as if we were to assert that Le Sueur was indebted 
Kmt the graces- of hia pictmres' to a peiicilf of sableV hair, 
md that Virgil owed Die harmony of his rerscs' to the 
lurll of a Mantwm goosei 

It 19 siM mere extraregant to maintavn, Hiat human 
reason- depends on climate, because there is some' tariety 
in the manners and customs of dHSerent nations. The 
Turks cover their heads with tm'bans, ami we cover ours 
with hats; they wear long robes, atid we hare coats with 
short skirts. In Portugal, says Montagne^ they driidc the 
sediment of wine; we throw it away; Other examples 
wfikfc I could introduce, are of simiieir importance. To 
all thw I reply that we diould act like these people if wt 
were in their country, and they^ wou(d act as we do^ if 
they vfeve in ours. Turbans and long robes are adapted 
to hot countries; where it ia necessary to keep the head and 
ody coof, by inch>9ing in the covering of botb a large 
mass of air. From this necessity proceeds the use of tur^ 
bomr among' the Turks, the Persians^ and' the Indians^ of 
mitres among the Arabs; of sugar-loaf bats among the 
Chinese and Siamese^ and of'the wide fliowing robes worn 
by most of the nations of the south. From a contrary 
necessity, the people of the north, as the Poles, the Rus- 
aims and the Tartars wear fhr-caps and close garments. 
We, in our rainy cKmate are obliged to have three gutters 
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da (Oiir h9iHf* and short coats on account afibe diet The 
Portusaeia drink the sediment of Tvioe. V/e should do 
the same vith the wines of Portugal; for in sweet wines» 
Uke those <tf liot countries, the most sacchariDe part is at 
the kbottom (of the cask; and in oars, which are spiritoous^ 
ihei^ is (nothing at 'Oie .bottom but dregs, the best being 
i^^rwost. In Polaodf where tiiey drink great quantitiec 
of Hungarian wines, I have seen the bottom of the bottle 
preaanted as a -mark of preference. Thus the very variety 
of national customs .proves tibe consistency ^f human 
Kason. 

Climate has not a more powerful influence in chaiiguig 
the .morality of men, which is reason in perfection, j^ 
bowevery admit, that intense heat and :cold have an effect 
on the passions. 1 hswe even remarked, that the hottest 
days in suouner and the coldest in winter were .the seasons 
of liheyear in which most crimes were -coBmiitted, The 
dog^da^lV say the vujgar, are a. season of calamity. They 
might insert the same of the month of January. I think 
it must ihay^e been in.cooformity^o these observations, that 
the ancient l^islators ;e8tAbli8bed, at those critical periods 
festivals intended to dissipate the melancholy of mankind, 
such as th? Saturnalia among the .Remans, and the feasts 
of filings amioQg theOauls. In each /nation the festival 
was adapted fto the public taste^; among the former, it 
presented the image of a repubyUc; among our ancestors 
that of a monarchy* But I have likewise remarked, that 
these seasons fertile in crimes -are aJbio pcoductive ^f the 
most brilliant actions. This e^rveseenee of liie reasons 
operates on our senses like ithat of winet It giws ue a 
powerful iiK^ulsion, but indifferent alike to good or evil. 
Besides* Nature has implniited in 'our 4puls two powfeni, 
which always balance each other .»n aqival .proportion. 
Wiwn the physical sense of Ipf^e td^bases ui^ the moral 

• Tbe author here aUndes to the pracdceof wearing cocketf Uau» 
the UM of which has heett, for many vean, anperteded by that of 
t«ancii>nek T. 
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sentiment of ambition reiaet us up again . The eqailibnam 
necessary to the empire of virtue subsists, and is neirer 
totally lost but in those minds, in which it has been de- 
stroyed by the habits of society, and still more frequently 
by those of education. The ruling passion, having then 
no longer any counterpoise, assumes the dominion over all 
our faculties, t>ut it is the iault of society, which is punished 
for it, and not that of Nature. 

I must, however, remark, that these same seasons exercise 
I heir influence on the passions of man, by acting only on 
his moral and not his physical principle. Though this re- 
flection has the air of a paradox, I shall support it with a 
very remarkable observation. If the heat of a climate can 
act on any human body, it must certainly be when it is in 
tlie womb of its mother ; for it then acts on that of all 
animals whose expansion it accelerates. Father du Tertre, 
in his excellent history of the Antilles, says, that in those 
islands, the period of gestation of all European animals is 
shorter than in the temperate climates; and that hen*s eggs 
are not longer in hatdiing than the seed of the orange iu 
bursting from confinement, that is, twenty-three days. 
Pliny had observed, in Italy, that they hatch in nineteen 
days in summer, and in twenty-five days in winter. In 
every country, the temperature of the climate accelerates 
or retards the development of all plants and the gestation 
of all animals, tlie human species excepted. Let this he 
attentively remarked. ^ In the Antilles islands,^' says 
Father du Tertre, women, whether white or black, go nine 
months with child, as in France.** I made the same remark 
in all the countries through which 1 have travelled; at the 
Isle of France ; at the tropic of Capricorn, and at the ex- 
tremrty of Russian Finland. This observation is very im- 
portant. It demonstrates that the human body is not 
subjected, in this respect, to the same laws as the other 
animals. It manifests in Nature a moral intention, that 
preserves an equilibrium in the population of nations, which 
would be deranged, had the pregnancy of womea ia liot 
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couutnes, been of shorter duration than in cold. This in« 
tention is likewise manifested in the admirable proportion 
maintained in the production of the two sexes, so nearly 
equal, and even in the difference which we find between 
the number of males and females in one country and in 
another : for it is balanced from north to south in such a 
manner, that if there be rather more females born in 
the south, there are rather more males bom in the nortli, 
as if Nature designed to invite nations the most remote 
from each other to unite by intermarriages. 

Climate has an influence on morals, but they are not 
determined by it, as some have imagined. Though this 
supposed determination is considered in many modern 
books as the fundamental basis of the legislation of nations, 
there is no philosophical opinion more completely refuted 
by the evidence of history. ** Liberty," say they, ** has 
chosen the lofty mountains for her asylum ; it was the 
North that gave birth to the proud conquerors of the world* 
In the southern plains of Asia, on the contrary, reign des- 
potism, slavery, and all the vices, political and moral, pro- 
duced by the loss of liberty." Must we then regulate by 
the barometer and the thermometer the virtues and the 
happiness of nations? We have no occasion to leave 
Europe, in order to find a multitude of monarchical moun- 
tains, such as those of Savoy, a part of the Alps, of the 
Appenines, and the whole range of the Pyrenees. We 
shall see, on the contrary, in its plains, many republics, such 
as those of Holland, Veuice, Poland, and even of England. 
But each of these countries, has, by turns, made trial of 
different forms of government Neither cold, nor rugged- 
ness of the soil, inspires man with the energies of liberty, 
and still less with thos^ of the unjust ambition of encroach- 
ing on that of another^ The peasants of Russia, of Poland, 
und of the cold mountains of Bohemia have been slaves for 
ages ; while the Angnas and the Mahrattas are free-men 
and tyrants in the south of India. There are several re- 

A A 
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publics on the uorthern oont of Africa,* where it is ezces* 
aively hot The Turki, who subdued the fiurest portioo 
ot Europe, were the offiipiDg of the mild climate <^ Ana. 
The timidity of the Siaineie and moat of the Aaiatica haa 
been adduced : but it prooeediy among thoae nation^ iirom 
the multitude of their tyrants rather than from the heat of 
their country. The Macaasers, who inhabit the island of 
Celebes^ situated almost under the Line» possess such in- 
trepid courage, that, as the gallant Count Forbin relatei^ 
a very small number of them armed only with poinards^ 
put to flight all the Siamese and French under his orders, 
at Bancok, though the former were very numerous, and 
the others were armed with muskets and bayonets. 

If iivm courage we pass to love, we shall see that du 
mate determines man as little in this case as in the other. 
With regard to the excess of this passion, 1 might ref^pr to 
the testimony of travellers to discover which have the 
superiority in this respect, the nations of the north or those 
of the south. In every country love is a torrid zone to 
the human heart We must observe, that this distribution 
of love to ihe nations of the south, and of courage to the 
nations of tlie north, has been contrived by our philosophers 
as the effects of climate upon foreign nations alone ; for 
they unite these two qualities, as effects of the same con- 
stitution, in those of our heroes, to whom they mean to pay 
their court According to them, a Frenchman, great in 
feats of love, likewise performs brilliant achievements in 
war ; but the same rule is not applicable to other nations. 
An Asiatic with his seraglio is an effeminate coward, and 
a Rusnan, or any other soldier of the north, whose courts 
give pensions, is a second Mars* But all these distinctions 

• To perceive that the aathor classes England amonf the republics 
will not perhaps create mach surprise, as there is no monarchical 
govenunent whose constitution approaches so nearly to the repub- 
lican ; bat the impropriety of including under the same denomination 
the States of Algiers, Tunis and Tripoli, where the throne of dee- 
ppti$mis batt90 firmly established, must be apparent to every 
Mader. T. 
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of tenperamenty ibonded on climate and injurlona to man- 
kiod» are overtiurowD by this flknple qoertion : are the 
turtie^Tca of Roaiia less amorous tlum dioae of Asia; and 
aps the tigers of Asia less ferocious than the white bean 
ofNoraZenblat 

Without going from the same spot to seek objects of 
comparison among men» we shall lli^d a greater diversity 
in mannen^ opiaiooB, dress, nay evenjn i^ysiognomy, be- 
tween an oper»*actor and a Capuchin, tlian between a 
Swede and a Chinese. What a contrast is the Greek, 
talkativet flatterivg, deceitful and so fcndly attached to life, 
to the Tm'k^ silent, haughty, sincere, and ever devoted to 
death! Yet tbeae men of such diffierent characters are 
born in the same towns, breathe the same air, live on the 
aame food. But their ra^ we are told, is not the same : 
lor prid^ amebg ui^ ascribea a powerful influence to the 
effects of bhiod. Yet most of thcM Janissaries, so foraii- 
dable to those cowardly Greeks, are their own children, 
whom they are compelled to deliver as a tribute, and who 
are afterwards incorporated into this highest class of the 
Ottoman soldiery. Ane not the Bayaderes of India so 
vduptuous, and its penitents so aastere^ of the same nation 
and often of the saane fiunily. 

In what instance, let me ask, was an iifelinatien to vice 
or to virtue ever known to be communicated with the 
blood ? The generoas Pompey was the son of Strabo, in- 
fiaanoiiftly notorlQU* among the Roman people for his avarice. 
Tbt cruel Domitian was bt«otfaer to tfie ^keell«nt Titus ; 
Caligula and Agrippina tlie mother of Nfero, were, indeed, 
brother and si«t»r ; but they wera the diHdreti of Germa- 
nieusy 1h» hope of the Romans; The bitrbartnis Comniodus 
waa son to the divine Maff«u« Aurelius. What a difib<ence 
is frequently observable in the same mah, betW^n his youth 
and his mature age ; between Nero, saluted, on his acces- 
sion to the throne, witii the title of fkther c^ his country ; 
and Nero who before hii d^atfa wais declared its enemy ; 
between Titus branded in his youth with the name of a 

A a S 
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■ecood Nero^ and Titiia, embalmed at his death with the 
teare of the senate, of the people, and of foreigners, and 
unanimously styled the delight of mankind ! It is not, then, 
the climate that regulates the moral system of man: it ii 
opinion, it is education, and such is their power that they 
triumph not only over latitudes, but likewise over temper* 
ainent Caesar so ambitious and so debauched, and Cato, 
so virtuous, were both of a weakly constitution. Place, 
climate, nation, fiimily, temperament, can, therefore, in no 
part of the world, determine men to vice or to virtuew 
They are every where at liberty to chuse. 

Before we treat of the evils which men have brought 
upon themselves, let ub take a review of those inflicted on 
them by Nature. Why, it may be asked, should beasts 
of prey exist? They are indispensably necessary. But 
for them the earth would be infected with the multitade 
of carcases. There annually perish of a natural death, a 
least one-twentieth part of the quadrupeds, one tenth of 
the birds, and an infinite number of insects, most of tiie 
species of which live oniy a year. Nay there are insects 
whose lives are confined to a few hours, such as the ephe- 
meron. As the rains convey all these spoils into the rivers 
and thence into the seas, it is, accordingly, on their shores 
that Nature has collected the animals which are destined 
to consume them. Most of the rapacious beasls descend 
by night from the mountains to hunt there for their prey; 
tliere are even several classes created expressly for those 
situations; such are the amphibious animals, as the white 
bear, the otter, and the crocodile. It is particularly in 
not countries, where the effects of corruption are more 
rapid and more dangerous, that Nature has multiplied car- 
nivorous animals. Tribes of lions, tigers, leopards, pan- 
diers, civet-cats^ ounces, jackals, hysenas, condors, &c. 
repair thither to reinforce those of wolves, foxes, martens, 
otters, vultures^ crows. , L^cnis of devouring crabs are 
nestled in their sands; alUgators and crocodiles lie in am- 
bush among their reeds; shell-fish of innumerable species^ 
armed with utensils fit for sucking, piercing, filing. bru>t- 
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tiig» rou^WD the muhce of die rocks, ftiid pave the 
bondera of tiieir teitt cloiidt of watb-fykif fly, with loud 
<creimi» ofcr their ^ttMim% or nil round and itrand tit 
the discvetkMi of the tiwres, in qneitt of fheir t>rey; liie 
kmpdpeyv the pike^ attd «!! the ^peeiM of eartiHi|^fiou8 Mies 
which iiv« only on fliB(di» «uch «i the long sb^irk, the 
brand ray, the pplyptfs AiMifaed with air4iolei^ tend all 
the varieties of the sea^og; swim aftxmt in muitlltides, in- 
cestantly employed in devouritig the fraginentB of bbdiea 
which are drivien to those parts. Nalttt« likewite eaik 
the insect legions, ip accelerate the work of 'deiftruction. 
The svasps, provided with scissarn, cut asunder the 4lesfa, 
the flies suck up the Aoids, and the sCa-'WorMs gnaw in 
pieces the booeii. Gn the southern .odarts Sttd at tlie 
mouths of riven, tiie bitter are so ntiffiCrt»iis, and armed 
%vith such ibmidable -angers, that tliey dan detcur a-thip 
of war in lean time thaa it requi««d to buM her, and have 
lately redhced the maritinie powers to the necessity of 
sheathing the bottoms of their ifeBsels with coptper, to pte- 
serve tliem from their athicks. Hie wreck of all these 
bodies, after hairing seri^ed foir food lo innumerable tribes 
of other fishes, some of which hate snouts like ik spoon 
and others iike a pipe, to lick up the tery •crunHbs of this 
vast table, being reduced, at length, by sneh tnuHiplied 
digestions into phlegms, oils, bttimiens, and combined with 
the pnips of vegetables, which are clirried dbWn from all 
quarters into the ocean« would re^prodoce i^ its waters a 
new chaoi of putrefaction, did not its cori'ents o6nvey their 
solution to the ;sokandes. Whose fires completcf ihe decom- 
position, and give them back to the elemenls. U is for 
this reason, as we have already observed, that volcanoes 
are iramerous only in hot countries; that they are all 
situated in the vicinity of the sea, or of great lakes; that 
they are placed at the extrc^iiiies of their currents, and 
that they owe entirely to the purification of the waters 
those sulphurs and bitumens, which aflbrd their .furnaces 
a perpettnl supply. 

A a 3 
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Anioiali of prey are, by no iiieaii% objects of terror to 
man. Most of them, in fiu:t^ newer roam abroad but in 
the night They have prominent characten which an- 
nounce their approach e?en before it is pomible to perceive 
them. Some amell strongly of musk^ as the marten, the 
civet-caty the crocodile; others have piercing voices 
which may be heard by night at a very great distance, as 
the. wolves and jackals; others have glaring colors that 
are perceived afar off on the yellow grounds of their skin; 
such are the black stripes of the tiger, and the dusky spots 
of the leopard. All of them have eyes that sparkle in the 
dark. Nature has even bestowed a part of these common 
signs on the carnivorous and blood-sucking insects ; such 
is the wasp with a yellow ground«color, striped with black, 
like the tiger; and the gnat, spotted with white on a 
dark ground, which announce their approach by a loud 
buzzing. Even those which attack the human body are 
distinguished by remarkable indications. They have either 
a disagreeable smell as the bug, or oppositions of color to 
the places on which they fix themselves, as the light-co- 
lored insects on the hair, or the blackness of the flea on 
the whiteness of the skin. 

Many writers have loudly complained of the cruelty of 
ferocious animals, as if our cities were liable to be invaded 
by wolves, or the lions of Africa made, from time to time, 
incursions on the European colonies.* They all shun the 
habitations of man, and most of them, as I have already 
observed, go abroad only in the night These habits are 
unanimously attested by naturalists, hunters^ and travellers. 
When I was at the Cape of Good Hope, M. deTolback, 

• "It •cein» to me," says Dr. Paley, "that part of the mitchief 
complained of, arises from animals, the human animal most especi- 
ally, ocbapying ftitnations upon the earth which do not belong to 
them. The folly and wickedness of mankind, and necessities pro- 
ceeding from these causes, have driven multitudes of the species to 
seek a refuse among burning sands, whilst countries, blessed with 
hospiuble skies, and with the most fertile soils, remain almost with- 
out a human tenant. We invade the territories of wild beasts and 
venomous reptiles, and then complain that we are infested by their 
bites and stings," T. 
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^he governor, informed me, that lions were formerly rery 
common in those parts; but since the Dutch settled there^ 
you must travel fifty or sixty leagues up the country before 
you meet with one. After all, what is their ferocity to us; 
If we had not arms, which they are incapable of resisting^ 
and a sagacity superior to all their cunning. Nature has 
given us dogi able to combat them, and has admirably 
adapted their species to those of the most fomridable ani- 
mals. In the native countries of lions, there are breeds 
of dogs capable of engaging them in single combat I 
shall quote what Pliny says of a dog of this species, pre^ 
seuted to Alexander by a king of Albania. ^King Alex- 
ander ordered a lion to be let loose upon him, but the dog 
instantly tore him in pieces. He then directed an elephant 
to be opposed to him, and this afiforded the king the 
highest diversion he had ever enjoyed. For the dog» brist- 
ling himself up from the firsts began to turn about and 
bark at the elephant; and then attacked him, leaping on 
this side and on that, with all imaginable dexterity; now 
advancing to the assault, now couching first on one side and 
then on the other, obliging the elephant to turn and wheel 
about so frequently, that being at length quite exhausted, he 
fell, with a shock that made the ground tremble, on which the 
dog leaped upon and dispatched him." I can scarcely imagine 
this animal to have been of the same breed as our lap-dogs. 
The animals formidable to man are more to be feared 
on account of their smallness than their magnitude; yet 
theie is none which is not subservient to his benefit. 
Serpents, centipedes, scorpions, toads, inhabit scarcely any 
other tlian humid and unwholesome situations, from which 
they keep us away more by their hideous figures than by 
their poisons. Serpents that are really dangerous have 
signs which announce them when at a distance, such are 
the rattles of the snake which thence derives its name. 
Few, except the imprudent, perish by the wounds they 
inflict.* Besides, our hogs and oar poultry swallow them 

• fht eAMi of bites which prodace d«ath m large animais aie 
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wMli avidity, as Ifaey do most poisooona 

ThoM «f Ike kiagdoni of Pontns acquired socfa 

bf a liMl i af this kindy wlrich are there ver' 

tkit MHIlridafeei cu^doyed tiieir blood in Ids 




it tfMtt be admWtfdp noxioas insedi ^idiicii 
ftoits, okr aeed^ aad eveo oar persons; but if 
cateipillaii^ AMly^Mgs and loeusls ravage oar fields, it is 
Aafauy Ike bifds of oar groves which live 
t; or became, when we tiautport into oor own 
the trees 4lt lbre<g« dimes, ss the hone^Jiesnat, 
the ebony, aad otheia, we renM»ve with them the eggs of 
tte i—< t s which they nourish, withoat iraportiiig the 
bifds of the same dhnate, that feed upon them. Each 
ooimtry baa biads pecnliar to itself for the pr cservati oa of 
Us piaDta. At the Cape of Good Hope I saw one called 
the ^mi4mut'9 ftUmdt coatinualfy employed in catching 
ire sms and caMfptllan, which he stuck upon 6ie thorns 
of Ihe hMhni I haiwe likewise seen in the Isle of France^ 
a species of litarling called martin, which comes from 
lildia, and fives entirdy on locosla and insects which infest 
the tattle. If we were to naturalise these birds in Europe, 
it would be more beaeieiel to man than anjr scientific 
discovery that was ever Hiad& But the birds of our own 
gvoves are sufiiciedt to i^lear our fields of noxious venniut 
provided the trird-catehers be prohibited to ensnare them 
as they do^ by whole oovies, in their nets, not to confine 
them in cages, bat often to make food of them. Some 
years ago it was thought proper in Pmssia to proscribe 

very fejv. Mid there mw ind to b« HoaHWaeto of MUifi ^roring 
mortal. The Abb^ Pbniana foiui<l by nameroiis experiments that it 
required the united ▼enom of Ave exasperated -^pers to kill a dog 
of moderau fixe, bat that a siogle bite ir«« puActeot- to dispatch a 
moase or a frog. He seems to be of opinion that the bite of the 
raule «Dafce wooJd not nsnalty bie mortal, though he admits tliat, in 
paiticalar cases, as when the panctnre had Umched tonie very tender 
part, for instance, a principal nerve, or some more considerable 
lymphatic TCSbel, death might speedily ensue. T. 
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tiie sparrows as injurious to agriculture. Each peasant 
was subjected to an annual dtpitation-tax of twelve heads 
of tliose birds, which were employed in making saltpetre; 
for, iu that country, nothing is wasted. In the second or 
third year, it was discovered that the crops were devoured 
by insects, and it was found necessary to invite the spar- 
rows, with all possible speed, from the neighbouring 
countries to re-people the kingdom. These birds, it is 
true^ eat a few grains of corn when insects fail them; but 
the latter, particularly the weevil, consume it by bushels 
and by whole granaries. If, however, it were possible to 
exterminate the whole race of insects, it would be the 
height of imprudence to attempt it; for in their destruction 
we should involve that of most of the birds of our fields, 
which have no other food for their young while in the 
nest.* 

As to the animals which attack the com in our grana- 
ries, and the wool in our warehouses, such as rats, mice, 
weevils and moths, I find that the former are usefUI to 
purify the earth from human excrement, on which they, 
in a great measure, subsist Besides, Nature has given 
man the cat to clear the interior of his habitation of those 
vermin. She has endowed that animal, not only with 
wonderful agility, patience, and sagacity, but with a spirit 
of domestication adapted to her employment The cat 
attaches herself solely to the house. If her master removes 
from it, she returns alone, at night, to her former habita- 
tion. In this respect she differs essentially from the dog 
who attaches himself only to the person of his master. 
The cat has the affection of a courtier and the dog that of 
a friend : the former adheres to the possession, the latter 

• Bradley, in his Treatise on Hqsbandfy and Ganleniag, has de- 
monstrated, that a pair of sparrows, while feeding their young, 
consume upon an average 3SS0 caterpillars every weelc, and this 
calculation he founded on actual observation. But it is not only on 
these all*devouring animals that the sparrows prey, for they likewise 
feed their young with butterflies and many other winged insects, 
which would otherwise prove the parents of a progeny equally dee> 
Ivuclivs. T* 
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to the penoB. The weevil and the noH^ aoaKtine^ it is 
tme^ conmit greil dqneditiDBi aBMMK oar oom end oar 
wooDem;. Sone wrileri have anettedtfaat the hen is 
nffitient todearthegruuury of theok ThiinsyposHfaly 
l>e the caae^ bat we haTe»liendes» the spider end the swal* 
low which destroy then at the seaisn when they take 
the wing: I ehall heie ctawidfr only their political alility. 
When we bdiold those vMtBMgasaei^ where wonopirfiKn 
hoard the prosiaon and the clothing of a ^hole prwrince^ 
ooght we not to hkm the hand that cneMpd the insect 
which oUigei them to bring those CQninMM|iUes is markelf 
Were com as inoormptible as gold and sihrov it wooid 
soon beoone ss scsroe. See under how msny dooes and 
locks those BKlali are secuved! The re— iinn people 
would at length be deprived of sahsietmce^ if it were as 
little SBBoqitible of alteration as thst which is the repm- 
sentitive of it The weevil and the modi oblige die 
miser, in the fint instance, to eaifiloy a great iiandiii of 
hands to stir and sifl his gcaisw dll they at length ibfoe 
him fo diipose of it altogetfaer« How many poor wieldies 
would go nahe^ did not moths devour the wool of the 
rich! What is tndy wondeifiil* iiy tiiat artides of hixary 
aie not liable to be devtroyed by insects^ like those n^iich 
are subservient to the most preaaug neeenkies of life^ 
Coffee^ silk and even coUoo msy be kept, without mjaiy, 
for ages; but, in India, whete these caasmodities aie leal 
necessaries^ there are iaaeots which very speedily destroy 
them, particnlarly cotton. The insects whidi attack- the 
human body, in Uke manner^ oblige the rich to employ 
those who have nodnngt as do«Kslki^ to. peeserve dean* 
liness around thenib The Inens of Pern even exacted this 
tribute of the poor; for, in every country, these insects 
attach themsdves to nian^ ^ougfa it has been said, that 
they do not psss the Line, They are^ besides, rather tea- 
zing than noxious: they draw off the bad blood. A» 
they abound only iu voy hot weather, they invite us to 
have i «iO urse to bathing, a practice so salutary and yet so 



STUDIES OF NATURE. 276 

much neglected among us, because, being expensire, it is 
become an object of loxury. After a11« Nature placed 
near us other insects ^hich destroy them; these are spi- 
ders.* I hare heard of an old officer, who, being much 
hicommoded with bugs at tlie Hotel des Invalides, per- 
mitted the spiders to multiply round his bed, and the latter 
delivered him from those vermin. To many persons, It is 
true, this remedy will appear vrone than the disease. But 
I believe others more agreeable may be fonnd in perfumes 
and oily essences, at least, I have remarked, that the smell 
tsi various aromatic plants drives away those nauseous 
animals. 

As to the other calamities inflicted by Nature, man is 
effected by them only because he deviates from her laws. 
If storms sometimes ravage his orchards and his corn-fields, 
it is because he often places them in situations where 
Nature never intended them to be. Storms scarcely ever 
injure any thing but the cultivation of man: the forest 
and the natural meadow escape their tremendous effects. 
They have, besides, their utility. Thunder-storms cool 
the air. The showers of hail, which sometimes accompany 
them, destroy a multitude of insects; and they are not 
frequent but in the seasons when those insects are hatched 
and multiply-^n spring and in summer. But for the 

• I presume that it mnst be a particular species of spider. It is 
my opinion tliat there are as many raecies of spiders as there are of 
insects. All of them do not spread nets ; some catch their prey 
fairiF in the chace, and others by lying in ambnscade. I have seen, 
at Malta, a spider of a very remarkable kind, and which is very 
common in the houses of that island. Kature has bestowed on this 
insect such a conformation, that She reseaibles a fly in the head and 
the fore-part of the body. When she perceives a fly on the wall, slie 
first approaches, in great haste, always taking care to be above it. 
Having advanced to the distance of five or six inches, she proceeds 
very slowly, presenting to the fly a treacherous resemblance, and 
wlien she is not further fMm it than two or three inches, she springs 
suddenly upon her victim. This leap on a perpendicular plane, must, 
you would suppose, precipitate her to the ground. No such thing. 
You find her again on the wall, whether she has missed her prey or 
seized it; for previous to her leap she fastens to it a cord, which 
prevents her from falling. Cartesian philosophers 1 Can yon still 
continue to consider animals as mere machines t 
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faurricaiiet of the torrid zone, the ants and the locusti 
would reuder the islands sitoated between the tropics unin- 
habitable. We have already treated of the necessity and 
atility of volcanoes, whose fires purify the waters cf the 
8ea» as the lightnin^j^ purifies the air. Earthquakes pro* 
ceed from the same cause. Besides, Nature forw^ms us 
of their efiects, and of the places where their focuses are 
situated. The inhabitants a( Lisbon know well that their 
city has several times been destroyed by shocks of this 
kind, and that it is imprudent to build with stone. In a 
house constructed with wood, no apprehension need be 
entertained. Naples and Portici are perfectly acquainted 
with the fate of Herculaneum. After all, earthquakes are 
not universal; they are local and periodical. Pliny has 
observed, that Gaul was not subject to them; but there 
are likewise many other countries which are exempted 
from their destructive effects. They are scarcely ever 
felt but m the vicinity of volcanoes, on the shores of the 
sea or of great lakes, and only on certain portions of their 
coasts. 

T\\e epidemic maladies of man, and the contagious 
diseases of animals, are generated by corrupted waters. 
Physicians, who have investigated their causes, ascribe 
them sometimes to the corrnption of the air, sometimes to 
the mildew of plants, sometimes to fogs; but all tliese 
causes are nothing more than effects of the corruption of 
the waters, from which arise putrid exhalations, that infect 
the air, the animals, and vegetation. This must in almost 
every instance, be ascribed to the injudicious labors of 
man. The most unhealthy regions of the globe, as far as 
I can recollect, are in Asia, on the banks of the Ganges^ 
from which every year proceed pestilential fevers, that, in 
1771, cost Bengal more than one million of lives.* They 

• Th« author appears to have committed a mistake in ascribing the 
mortality iu Bengal, in 1771, to a pestilential fever. The historians 
who have treated of that country- represent it a,% having proceeded 
from famine— a famine more terrible than any on record in the an- 
nals of mankind. Not only one million, but thrice that number of 
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are generated by the plantations of rice, which are artiii* 
cial marshes, formed along the Ganges, for the cultivation 
of that grain. After the harvest, the roots and the straw 
of the plant, which are left on the ground, putrefy and 
transform the fields into infectious puddles, from which 
pestilential vapors are exhaled. It is on account of these 
fatal consequences, tl^t the culture of rice has been pro- 
hibited in various parts of Europe, particularly in Russia, 
in the country round Oczakoff, where it was formerly 
very common. In Africa, the air of the island of Mada- 
gascar is corrupted by the same cause, during six months 
of the year, and will ever oppose an insupecable obstacle 
to the formation of any European settlement upon it All 
the French colonies established there, have perished one 
after another, from the insalubrity of the air; and I should 
myself have fallen a victim to if, had not divine Providence, 
by means which I could not foresee, cut short my voyage 
and prevented my intended residence in that part of the 
world. It is from the ancient, muddy canals of Egypt 
that the leprosy and the plague are perpetually issuing. In 
Europe, the ancient salt-marshes of Brouge, to which the 
water of the sea no longer has access, and in which the 
rain-waters stagnate, being confined by the dykes and the 
ditches of the old salt-works, have become constant sources 
of distempers among cattle. Similar diseases, putrid and 
bilious fevers, and the land-scurvy annually issue from the 
canals of Holland, which putrefy in summer to such a de- 
gree, that I have seen those of Amsterdam covered with 
dead fishes, and it was impossible to pass through certain 
streets, without applying my handkerchief to my nose, 
^e water, it is true, is drawn ofi* by means of wind-mills, 
which pump it up, and throw it over the dykes, in places 
where the canals are below the level of the sea; but these 
madiinea are not sufficiently numerous. The bad air of 

ihc wretched inhabitants were swept away by it in the short space 
of a few weeks. It is not iqiposslble that pestilence might have 
aided in the destruction which famine begun. T. 

^VOL 1 B B 
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Rome, ID summer, proceeds from its ancient aqueduct^ 
whose waters are dififused among the ruins, or which have 
inundated the plains, whose levels have been interrupted 
by the works of the ancient Romans. The scarlet fever, 
the dysentery, the smalUpox, scf common in the country 
after the heats of summer, proceed, for the most part, from 
the ponds of the farmers, in which leaves and vegetable 
substances are suffered to putrefy. Many of the distem- 
pers of our cities ha^e tlieir origin in the lay-stalls situiated 
near them, and in the cemeteries that surround our temples^ 
aud have even encroached on their very sanctuaries. It is my 
opinion, that there would not have been a single unhealthy 
spot on the face of tlie earth if men had not put their 
hands to it. The insalubrity of the air of St Domingo, of 
Martinique, of Porto Bello, and of several other parts of 
America, is mentioned as a natural effect of the climate. 
But these regioLs have been inhabited by savages, who, 
from the earliest ages, have occupied themselves with 
diverting the courses of rivers and clioaking up rivulets. 
These labourspven constitute an essential part of their system 
of defence. They imitaterthe beavers in the fortification of 
their villages, by inundating the circumjacent country. 
Provident Nature has, however, placed those animals only 
in cold latitudes, where, in imitation of herself, they form 
lakes, which temper the shaipness of the air ; and she has 
placed running waters tn hot latitudes, because there lakes 
would soon be changed, by evaporation, into putrid marshes. 
The lakes which she has scooped out in such latitudes, are 
all situated among mountains, at the sources of rivers, and 
in a cool atmosphere. I am the more induced to ascribe to 
the savages the corruption of the air, so fatal in some of 
the Antilles, as all the islands which have been found un- 
inhabited were extremely healthy; such as the Isle </ 
France, Bourbon, St Helena, and some others. 

As the corruption of the air is a subject peculiarly inte- 
resting to us all, I shall venture to suggest, by the way, some 
simple methods of preventing it The first \b, to remove the 
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caasesy by Hubstituting, instead of the ponds in our fields, 
the use of cisterns, the waters of which are so salubrious, 
when they are judiciously constructed. They are univers- 
ally employed all over Asia. We must likewise cease to 
throw the carcases of animals into the lay-stalls of our 
cities, and carry them to the rivers, which will thus be 
rendered more productive of fish. If the towns have no 
rivers to carry off these substances, or if this method is 
attended with too great inconvenience, care should at least 
be taken to place the lay-stalls only to the north and north 
east of such towns, to avoid, during summer, the fetid 
gusts wHich the south and south-west winds would waft 
to them * The second is^ to refrain from digging canals. 
We have seen what diseases have resulted from thote of 
Egypt, in the vicinity of Rome, and elsewhere, when atten- 
Jtion is not paid to keep them in repair. Besides, the ad- 
vantages derived from them are very problematicaLt 
1 o look at the medals struck ui cmr own country^ on oc- 
casion of that of Languedoc, should we not be led to ima- 
gine that the Streight of Gibraltar was henceforth to 
become superfluous to the navigation of France ? Granting 
it to be of some utility to the internal commerce of the 
country, has the mischief it has done to tl^e plains been, 
balanced against that advantage f Have not so many 
rivulets and streams, diverted and collected our every side 
to form a navigable canal, ceased to water a considerable 
tract of land? Can that be regarded as beneficial to 
commerce which is injurious to agriculture? Canals arc 



« A method of obviating this disgttstinif inconvenience still more 
effectual than that suggested by the author, would undoubtedly be 
to bury the bodies of Mcli aoim^ls in the earth, which I b«ireve to 
be the general practice in this country. The custom which appears 
to prevail universally in France, of suffering carcases to putrefy 
above ground, can, one would! imagine, be the resalt only of the 
most inconsiderate indolence. T. 

Pew readers will be inclined to admit that M. de St. Pierre's 

observations on canals are, by any means, applicable to those of this 
country, where tlie inhabitants have learrted by experience duly to 
appreciate their many and important advantages. T. 

2b2 
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only suitable for manhy situations. This is tlie tliird 
method of contributing to restore salubrity to the air. 
The works commenced in France for the draining of 
marshes, ha?e always cost a great number of liFes, and 
have, for that reason, frequently remained incomplete. I 
know of no other cause for this, than the precipitation 
with which attempts of this kind are undertaken, and the 
method of proceeding which is adopted. The engineer 
presents his plan, the contractor gives in his estimate, the 
minister grants his approbation, the prince furnishes 
mbney, the governor of the province provides labourers ; 
all concur at once to the end proposed, excepting*Nature. 
From the bosom of the rotten earth rise putrid exhalations, 
which soon scatter death among the workmen. To remedy 
these inconveniences, I shall subjoin some observations, 
which I believe to be well fpimded. A track of land 
entirely covered with water is never unwholesome. It 
becomes so only when the water which covered it eva- 
portites, and leaves exposed to the air the mud of its bot- 
tom and sides.- Tlie putridity of a morass might be 
corrected as effectually by converting it into a lake 
as into dry land. Its situation must decide which of 
these two measures ought to be adopted. If it is very 
low, without any declivity and outlet, the indication of 
Nature should be followed, and it ought to be covered with 
water. If there is not enough to inundate it entirely, 
deep trenches might be dug in it, and the earth from them 
might be thrown on the adjacent lands. We should then 
have, at the same time, canals always full of water, and is- 
lands, dry, fertile, and healthy. As to the season for those 
labors, the spring and autumn ought to be chosen ; great 
care should be taken to place the labourers to windward, 
and to obviate, by means of machinery, the necessity to 
which they are often reduced, of plunging into tlie mud 
and slime to clear them away. 

It has always appeared unaccountable to me, that France* 
where there are so many judicious establisbmentsjias minis^ 
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tpra for foreign affairs, fbr war, the marine, finance^ com- 
merce, manufactnres, the clergy, buildings, equitation, (kc 
and none for agriculture. The reasou of tliis, I imagine; 
is the contempt in which the peasantry are held. All 
men, however, are sureties for each other ; and independ- 
ently of the uniform stature and configuration of the human 
species, I would desire no other proof that they all spring 
from the same original. It is from the pond of the poor 
man, which has been robbed of its streamlet, that an epi* 
demic distemper shall issue to sweep away the inhabitants 
of the neighbouring castle. Egypt avenges herself by tlie 
plague, which arises from her canals, of the oppression of 
the Turks, who prevent her inhabitants from keeping them 
in repair. America, subdued by the arms of Europeans, 
exhales from her bosom a thousand maladies htal to 
Europe. She drags down with her the Spaniard expiring 
on her ruins. Thus the Centaur left to Dejanira his robe 
empoisoned with the blood of the hydra, a present that 
was to prove mortal to his conqueror. Thus the miseries 
inflicted on mankind, pass from the hut to the palace, 
from the line to the poles, from past to future ages ; and 
their prolonged effects are a fearful voice, crying to the 
powers of the earth : '* Learn to be just and not to oppress 
the unfortunate.'* 

Not only the elements, but reason itself, is corrupted in 
the haunts of the w retched. How many erron*, fears, super- 
stitions, discords, have proceeded from the lowest stages 
of society, to the terror and subversion of tlirones ? The 
more men are oppressed, the more miserable are their oppre»* 
sors, and the more feeble is the nation which they compose; 
for the force that tyrants employ to secure themselves at 
home, is never exercised but at the expence of that which 
they might employ to maintain their respectability abroad. 

In the 'first place, from the bosom of misery issue pros- 
titution, theft, murder, conflagration, robbery, revolt, and 
a multitude of other physical evils, which, in all countries, 
Mge the fatal couiequeuces of ty rann y . But those of opiniou 

fiB3 
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are still more terrible. Odc oiao is desirous to subjugate 
another, not so much with a view to obtain possession of 
his property, as to command his admiration and even his 
reverence. Such is the end which ambition proposes to 
itself. However low may be the condition to which it has 
reduced him. — it may have his fortune* his labours, his 
wife, his person at its disposal, still it has nothing unless 
it has gained his homage. Haman was not satisfied with 
possessing the power over the lives and fortunes of the 
Jews ; he wanted likewise to behold Mordecai at his feet. 
Oppressors thus make the oppressed the arbiters of their 
happiness ; and the latter in general, repaying injustice 
with injustice, torment them with false reports, religious 
terrors, slanders, calumnies, which engender among tbeni 
suspicions, apprehensions, jealousies, hatred, feuds, litiga- 
tion, duels, and finally, civil wars, that terminate in their 
destruction. 

Let us examine this re-action of evils in some govern- 
ments both ancient and modern ; we shall find its extent 
proportionate to the evils inflicted under tliem on mankind. 
This tremendous balance will oblige us to acknowledge 
the existence of a supreme justice. 

Without paying regard to their common divisions* into 
democracies, aristocracies, and monarchies, which are, in 
reality mere political forms, that determine neither their 
felicity nor their power, let us take into consideration only 
their political constitution. 

* Politicians, in classing governments according to the exterior 
resemblaitces in form, have acted precisely in the same manner as 
botanists, who comprise in the same species such plants as have simi* 
Jar flowers or leaves, without paying any attention to their virtues. 
The latter have included in the same class the oak and the pimper- 
nel, and the former the republics of Rome and St. Marino. It is not 
in this manner that Nature ought to be observed ; she is throughout 
nothing but concord and harmony. Her spirit, not her form, should 
be the object of our study. 

If, in the history of a people, yon pay no attention to its moral 
and internal constitution, of which scarcely any historian deigns to 
treat, it will be impossible to conceive how republics, apparently 
well constituted, were plunged into sudden ruin ; how others, on the 
(;oi|trary, which seen^cd to be ipBcesMttUy convulsed, became f»rni> 
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Every goTerament of whatever deicriptioo is happy at 
home and respectable abroad, when it allows all its subject* 
the natural right of attaining to fortune and honor ; and 
the contrary takes place, when it reserves for a particular 
class of citizens the benefits which ought to be common 
to a}l. It is not sufficient to prescribe bounds to the people^ 
and to restrain them within these by terrific phantoms; 
they quickly oblige those by whom they are set in motion 
to tremble more than themselves. When human policy 
locks its chain to the ancle of a slave, divine justice rivets 
the other end round the neck of the tyrant. 

Few republics have been more equally constituted than 
that of Lacedaemon. There virtue and happiness were 
seen to flourish during a period of five hundred years. 
Notwithstanding the smallness of her territory, she gave 
law to Greece and to the northern coasts of Asia ; but as 

dable ; whence arise the doratioa and the pow^r of despotic states 
so much decried by modem writers ; and finally, how it happened, 
that, after the brilliant reigns of a Marcus Aurelius and of an Anto- 
mnas, which have been so higlily extolled, the Roman empire hasten- 
ed so speedily to its dissolution. It was, I venture to affirm, because 
those good princes were solicitous only to preserve the exterior fprm 
of the government. All was tranquil around them ; the form of a 
senate existed ; Rome was plentifully supplied with com ; the gar- 
risons in the provinces were regularly paid. There was no sedition, 
no disturbance ; every thing to appearance went on well : but during 
this lethargy, the rich were augmenting their vast possessions, the 
poor were losing the little the^ had, and the graat offices of state 
were engrossed by the same families. To procur/the means of sub- 
sistence, the common people were obliged to attach themselves to 
the great : Rome contained only a population of menials. The love 
of country was extinguished. The wretched knew not of what to 
complain. No one did them any wrong. Every thing was in order, 
*bvLt by this very order they were excluded from all participation 
in honors or emoluments. Tne citizens had not their throats cut as 
in the days of Marius and Sylla, but they were suffocated. 

In all human societies there are two powers, the one temporal the 
other spiritual. You will find them in all the governments of the 
world, in Europe, Asia, Africa and America. The human race is 
governed in the same way as the human body. Such is the decree 
of the author of Nature, for the preservation and the happiness of 
mankind. When the people are oppressed by the spiritual power, 
they seek protection of the temporal ; when the latter in its turn 
oppresses, tney have recourse to the other. When both unite to 
render them miserable, then arise swarms of heresies, schisms, civil 
wars, and a multitude of secondary powers, which balance the abuses 
of the two first, till a general apathy succeeds, and the sUte &ink« 
^to destraction. 



284 STUDIES OP NATURE. 

Lycorgos had not comprehended in hit plan, either the 
natioot whom Sparta afterwards subdued, or the Helots 
who cultivated the ground for her, it was through them 
that the commotions which shook and at length overturned 
the state were introduced. 

In the Roman republic there was atiU more equality 
and therefore more happinets and power. It was, indeed, 
divided into patricians and plebeians ; but as the latter 
were capable of attaining the highest military dignities, as 
they were hkewise eligible to the office of tribMnes, whose 
power was not only equal but even superior to that of the 
consulsy the utmost harmony subbisted between the two 
orders. It is impossible to observe without emotion tlie 
deference and respect paid by the plebeians to the patri- 
cians during the most flourishing periods of tlie republic 
They choose their patrons from among them ; they attended 
them in crowds on their way to the senate-house ; when 
they were poor, they raised voluntary contributions to 
provide a marriage portion for their daughters. The pa- 
tricians on the other hand, took an interest in all the con- 
cerns of the plebeians ; they pleaded their causes before 
the senate; they gave them their own names, adopted them 
into their families, and even gave them their daughters 
in nnarriage, when they had distinguished themselves by 
their virtues. These alliances with plebeian families 
were not disdained even by emperors. Augustus gave his 
daughter Julia in marriage to the plebeian Agrippa. Virtue 
reigned at Rome, and never had alters more worthy of her 
been raised on earth. Of tliis we are enabled to form a 
judgment; by the rewards assigned there to good actions. 
A criminal was condemned to be starved to deatli ; his 
daughter obtained permission to visit him and kept him 
alive by the milk of her own breast. Thp senate, informed 
of this act of filial affection, decreed that the father should 
be restored to his child, and that on the spot where the 
prison stood, a temple should be erected to Piety. 

If a person under sentence of death, was met on his way 
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to the place of execution by a vestal, he was pardoued 
The punishment due to guilt disappeared in the presence 
of virtue'. If in battle one Roman rescued another from 
the hands of the enemy, he was invested with the civic 
crown. This crown wa& composed merely of oak-leaves, 
and it was the only military crown, that was not adorned 
witli gold ; but it conferred the right of sitting, at all 
public spectacles, on the bench next to that of the senators, 
who all rose, as a mark of respect, on the entrance of him 
who wore it. It was, says Pliny, the most illustrious of 
crowns and it entitled the possessor to more privileges than 
the mural, obsidional, or naval crowns, because there is 
more glory in saving a single citizen, than in taking towns 
and gaining battles. For this reason it was the same, 
whether the person saved was the general of the army or 
a private soldier : but it was not to be attained by deliver- 
ing an allied king who might have come to the assistance 
of the Romans. In the distribution of rewards, Rome dis- 
tinguished only the citizen. With these patriotic senti- 
ments she conquered the earth ; but she was just only to 
her own people, and it was by her injustice to other men 
that she became weak and unfortunate. Her conquests 
filled her with slaves, who under Spartacus, brought her 
to the brink of destruction, into which, they, at length, 
precipitated her by the arms of corruption, more dangerous 
than those of war. By the vices and the flatteries of the 
Greek and Asiatic slaves at Rome, were formed the Cati- 
lines, the Coesars, the Neros ; and while their voice was 
corrupting the masters of the world, that of the Goths, the 
Cimbri, the Teutones, the Gauls, the Allobroges, the Van- 
dals, the companions of their fate, invited their country- 
men from the north and the east to complete her destruc- 
tion. 

Modern governments exhibit a similar re-action of equity 

and prosperity, of injustice and misfortune. In Holland 

wberelhe common people may aspire to the highest honors, 

bundancc pervades the state, good order prevails in the 
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towiMt fidelity in marriage^ tranquillity in erery mind; 
disputes and law suits are rare in that country, because all 
its inhabitants are contented. Few European nations 
possess a territory so contracted and none has extended 
her power so far. Her riches are immense; she singly 
maintained a war against Spsin in the zenith of her ^len- 
dor, and afterwards against France and England united 
Her commerce extends over the whole surface of tiie 
globe; she possesses powerful colonies in America, rich 
settlements in Africa, and formidable kingdoms in Asia. 
But if we trace to their source the misfortunes and the 
wars in which she has been involred for two centuries, it 
will be perceiYed that they proceeded from the injustice 
of some of her establishments in those countries. Her 
prosperity and her power are not to be ascribed to her 
republican form of government, but to that community of 
benefits which she presents indiscriminately to all her 
subjects, and which produces the same efiects in despotic 
governments, of which such dreadful pictures are drawn. 
Among the Turks, as among the Dutch, there are 
neither quarrels nor calumnies, nor theft nor prostitution 
in the cities. Nay, in their whole empire, there is not, 
perhaps, to be found a single Turkish woman who is a 
professed courtezan. The public itfind is disturbed neither 
by restlessness nor jealousy. Each aeea, without euvy, in 
his superiors, a distinction attainable by himself, and is 
ready to sacrifice his Hfe for his religion and the govern- 
ment of his country. The power of the Turks abroad, is 
not inferior to their Union at home. However great may 
be tlie contempt with which oiir historians speak of their 
ignorance and their sinpldity, they have made themselves 
masters of the fairest portions of Asia, Africa, Europe, and 
even of the empire pf the Greeks, so celebrated for their 
learning and their wit, because the sentiment ^ patriotism 
which unites them is superior to all the talents and the 
tactics in the world. Tliey are subject, however, to fre- 
quent convulsions, from the rebellion of conquered nations; 
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but the most dangerous proceed from their feeblest en^ 
mies, from those very Greeks nvhose property they pillage 
with impunity, and whom they compel to furnish a yearly 
tribute of children for the seraglia From these children 
issue, by a redacting Providence, most of the janissaries, 
agas, pachas, and vizers, who oppress the Turks in their 
turn and render themselves formidable even to their 
sultans. 

It is this same community of hopes and of fortunes, pi«. 
sen ted to men of all ranks and conditions, which |ias 
given so much energy to Prussia, whose police at home 
and whose victories abroad have been so highly extolled, 
though the government is still more despotic tlian that of 
Turkey, since the prince is absolute ouster both in spiri- 
tuals and temporals. 

The republic of Venice, on the contrary, so well known 
for her courtezans, and for the restlessness and jealously of 
her government, is extremely weak internally, though 
more ancient, in a more advantageous situation, and in a 
much finer climate than Holland. Venice is a maritime 
power, now scarcely known in the Mediterranean, while 
Holland vivifies the whole earth by her commerce, because 
the former has restricted the rights of humanity to the 
class of nobility and the latter has extended them to the 
whole mass of her people. 

It is in consequence of the same unjust division that 
Malta, with the finest port in the Mediterranean, situated 
between Africa and Europe, and filled with a young nobi- 
lity of undaunted courage, will ever remain the last power 
in Europe, because the people there are nothing. 

We shall here observe that hereditary nobilitjuin a state 
destroys all emulation in the noble and the commoner. It 
stifles that quality in the first who have no need of it, 
because by their birth alone, they are entitled to distinction 
and in the second, because, being precluded from aspiring 
to honors, it is perfectly useless to them. This is the 
political vice which has ruined Uie power of Portugal and 
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4if Spain, and not the monastic spirit as some writers havie 
asserted. The monlu were all-powerful in the time of 
Ferdinand and Isabella. It was a monk, who decided at 
court, the eiipedition of Christopher Columbus for the 
discovery of a new world, the conquest of which multi- 
plied fourfold the number of gentlemen in Spain. Not a 
Spanish soldier went over to America, but gave himself 
out for a man of a noble family and on his return to Spain, 
vfith a little money in his pocket, made good his title. 
The same was the case with the Portuguese who made 
conquests in Asia. The military order in both those 
nations, at that time^ performed prodigies, because the ca- 
reer of ambition was then opened to the commonalty iu 
arms. But since it has been shut against them by tlie 
prodigious number of gentlemen with which those two 
states abound, the people have flocked to the monastic 
order and thus given it a preponderancy. 

However admirable the triple union which composes 
the government of England may appear to our political 
speculators, it is to the agitations of these three powers 
that we must ascribe the perpetual disputes which disturb 
the tranquillity of that country and the venality with which 
it is, at length corrupted. The commons it is true form 
one of tfie hou^ of parliament; but the right of sitting 
in it being retricted to persons possessing landed property^ 
it must, of course be shut to many a wise head, and be 
open to many which are not exactly of that description. 
Alcibiades and Catiline would there have made a distin* 
gtrished figure; but Socrates, the just Aristides, Epami- 
nondas, who conferred on Theljes the empire of Greece, 
Attilius Regulus* who was called from the plough to the 
dictatorship, Menenius Agrippa, who reconciled the senate 
and tire people, would not have been able to obtam a seat 

* The author doubtless meant to say Cincinnatiis, who, it is well 
kttown was suminoned from the plough to the command of the Ro- 
man army, and who after defeating the eiiemv and enjoying the 
' honours of a triumph immediately returned to nis humble occupa* 
(ion. I have no recollection, at least, tiiat any circumstance of tUe 
kind is recorded of Regulas. T. 
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because they had not estates in land of so many hundreds 
a year. Britain would be destroyed by her boasted con- 
8titution» did she not present a common career to every 
citizen in her navy. All the orders of the state concur in 
point of union and give it such a preponderance that it 
fixes their political equilibrium. Whoever could destroy 
the marine of England vrould overthrow her government 
This unanimous concurrence of the whole nation towards 
a single art, has imparted to it, a higher degree of perfec- 
tion tlian any other nation ever attained, and renders it 
the sole instrument of the powei of that country. 

If we survey the other states which bear the name of 
republics, we shall find iutemai wretchedness and external 
imbecillity increase in proportion to the inequality of their 
atizens. Poland has reserved all authority to the nobi* 
Uty exclusively and has left her commonalty in the most 
detestable slavery, so that war, which establishes between 
the citizens of one and the same nation a community of 
dangers, establishes between those of Poland, no commu- 
nity of rewards. Her history exhibits nothing but a long 
series of quarrels between Palatinate and Palatinate, be- 
tween city and city, between family and family, which 
have always rendered her exceedingly unhappy. Most 
of the nobles themselves are reduced to such wretchedness 
that, for a subsistence, they are obliged to perform the 
meanest ofiices for the grandees, as our own formerly did 
under the feudal government, and as is still the case n\ 
Japan; for wherever the peasantry are slaves, the gentle- 
men are menials. Poland has, at length in our days, been 
overtaken by a calamity, which would long ago have fallen 
upon her, if the kingdoms by which she was surrounded 
had not then labored under the same defects in their 
constitution. In spite of her long political discussions, 
she has been seized by her neighbours, as the Greek em- 
pire was subdued by the Turks, at a time when certain 
priests who had transferred all the power into their own 
bands, paid attention to nothing but theological subtilties. 

C G 
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In Japan the wretchedness of the nobles is in propor- 
tion to their tyranny. They formed at first a feudal 
government which, like all others of the same nature, was 
so easy to be subverted, that the first of tlie chie6 who 
aspired to the sovereignty attained the object of his wishes 
by a single battle. He deprived them of the power of 
deciding their quarrels by civil wars, but suffered them to 
retain all their other privileges; that of ill-treating the 
peasants who are mere slaves, the right of life and death 
over all those who are in their pay, and even over tlieir 
wives. The mass of the people, which, being plunged 
into Extreme misery, possesses scarcely any other means 
of subsistence than by intimidating or corrupting its 
tyrants, produces, in Japan, an incredible multitude of 
bonzes of every sect, who have erected temples on all the 
mountains; comedians and bufibous who have set up 
theatres at the comer of every street; and courtezans in 
such numben that the traveller meets with them in everr 
road, and at every inn where he stops. But these very 
peopte set such a very high value on the consideration 
exacted Of them by the nol)ility, that if only a cross look 
pass between two of them, they must fight; and if the 
insult be of a serious nature, it is absolutely necessary that 
both the. injured party and the aggressor should rip up 
each other, upon pain of infamy. It is to this hatred of 
their tyrants that we must ascribe the extraordinary 
attachment manifested by them to the Christian religion, 
which they looked upon as destined to efface by its mora- 
lity, distinctions so abominable between man and man; 
and to popular prejudices must be referred that contempt 
whkch tlie Japanese nobles display on a thousand occa- 
sions, for a life rendered so precarious by/ the opinion of 
another. 

A sage equality proportioned to the talents and the 
understandings of all its subjects, long rendered China the 
Happiest portion of the earth; but a taste ibr pleasure 
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having, at last, corrupted the morale of the pe<^1e, money 
^vhich procures it* has become the nioving principle of the 
goverument Venality hM there divided the nation into 
two great classes, the rich and the poor. Thie ancient 
steps by which men rose to all employments, slill subsist^ 
but the rich only aiKsend them. Thf)i vast and populous 
4impire, having no longer any patriotism but what consists 
iQ a few vain ceremoni^ haft several times l>een invaded 
by the Tartars who have beeh invited into tlie country by 
the wretchedneta of the peoptit 

The Negroes, in general, tiire considered as the most 
unfortunate race of men on the face of the globe. It ap- 
pears indeed as if some didstiny hskd condemned them to 
slavery. Some imagine that they discover in them the 
effects of that ancient malediction: Cursed ^ Qtinasail a 
servant of servants shall he be to his brethren. They 
confirm it themselves by their traditions. According to 
the Dutch writer Bosman, *'the Negroes of Guinea say, 
I hat God, having created the blacks and the whites, offered 
them the choice of two gifts, liamely the possession of gold, 
or the knowledge of the art of reading and writing; and 
sjB God gave the first choice to the blacks they preferred 
gold, and left learning to the whites. Their wish was 
gi anted. But, being irritatied with this lust of gold, he, 
at the same time, decreed that the i^hites should have 
eternal dominion over them, and that they should be 
obliged to serve their white brethren ais skves.*'* 

• Bosnian's Voyage to Gninfea, tetter X., Tliis opinion or the mo- 
dem Negroes does them great honor. They are sensible of the 
inestimable value of knowledge ; but could they have seen the fate 
of most men of letters in Europe, &nd that of the inett who possess 
gold, they would have reversed their tradition. 

Similar opinions are entertained by the blftcKs of other parts of 
Africa, and among the rest df the natives of the Cape deVerd islands, 
as may be seen in the excellent account of them ^ublishea by 
George Roberts. That unfortunate navigator tought refuge in the 
island of St. John, where he received from the inhabitants the most 
affecting proofe of generosity and hospitality, after having experi> 
eneed the most cruel treatment from his countrymen, some English 
buccaneers, who took from him his vessel. 

It must, however be acknowledged, that if some African tribe* 

oc2 
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It IB ikr from being my inteotioD to support either bjr 
mcred authorities or by such as these unfortuuate people 
themselves furuisbt the tyranny we exercise over them. 
If the malediction of a father has been able to exercise 
such an influence over his posterity, the benediction of the 
Almighty^ which under the Christian rehgioiu extends to 
Jiem as well as to us, re-instates them in all the liberty of 
the law of Nature. The scriptures* which enjoin us to 
consider all men as our brethren, speak for them as for 
our countrymen. Were this the proper place, I would 
•hew how Providence enforces, in their favor the laws of 
universal justice, by rendering their tyrants in our colonies 
a hundred times more miserable than they^. Besides, how 

excel as in moral qaalities, yet» in general the Negroes are greatly 
inferior to other nations in thofte of the understanding. Tliey have 
nut yet discovered the art of taming the elephant like the Asiatics. 
They have not brought to perfection any species of culture. Fur 
«hat of most of their alimentary vegetables they are indebted to the 
Arabs and. the Portuguese. Iiiey practice none of tiie liberal arts, 
which had made considerable progress among the inhabitants of the 
New World, much more modern than they. They are ]riaeed on a 
part of the continent, whence they might with ease have penetrated 
to America, as the east winds would have blown them all the way 
thither ; and yet they had not even discovered the islands on their 
own coasts, such as the Canaries and those of the Cape de Yerd. The 
black powers of Africa, never had the genius to construct a single 
•hip or war. So far from attempting to extend their boundaries, they 
have suffered foreigners to take possession of their coasts. For ia 
ancient times the Egyptians and the Pheuicians settled on their 
eastern and northern shores, which are now occupied by the Turks 
and the Arabs ; and for some ages the Portuguese, the English, the 
Danes, the Dutch and the French have seized what remained in the 
east, the south and the west, solely for the purpose of procnriujg 
•laves. A particular Providence must after all preserve the patri- 
mony of these children of Canaan from the rapacity of their brethren, 
the children of Shem and Japhet: for it is astonishing that we, sous 
of Japhet, in particular, who as younger brothers seek our fortune 
all the world over, and according to the benediction of our father, 
Noah, even take up our abode beneath tents of our elder brother 
Shem, by our settlements in Asia, should never have established co> 
louies in a portion of the earth so beautiful and so near to us as 
Nigritia, where the sugar-cane, the coffee«plant, and most of the 
productions of Asia and America might be cultivated, and whete 
slaves are to be had in abundance on the spot. ■>» 

Politicians may ascribe the different characters of Negroes and 
Fturopeans to whatever causes they please. For my part, I declare, 
with perfect conviction, that I know of no book, which contain* "^n- 
numeuts more authentic of the history of nature and nations, vh«a 
the \K>ok of Oeoesis. 
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many wars has not the African slave-tnde kindled among 
the maritime powers of Europe I How many diseases and 
cormptions of blood havenoit tlie Negroes produced, amo^g 
us I £ut I shall confine thyself to their condition in their 
native land^ and to thfit of their countrymen, who abuK 
their power over thfitai. 1 know nfot that there eVer existed 
among them a single republic, excepting perfaipe 'katie 
little aristocracy on the west coast of . Africa!, /siich asrthat 
of Fantim. They ar^ subject to a multithde of petty kingi, 
who sell them at pleaahire. But on the other ;faand the 
state of these sovei^igns is rendered so deploMile by the 
priests, the fetichis, ihb grigris, sudden- veyoldtions, the 
want even of the necessaries of lift?, that ver^ fe^ of our 
sailors would exchange conditions widi them^ ' Besides 
the Negroes escape the greatest part of their miseries by 
their thoug^lessaeu and the versatility of their imagina- 
tions. They dance in the midst of famine as in th^ bosom 
of abundance; in chains, as in liberty. If a chicken's foot 
fills them with terror, a piece of white paper is sufiicient 
to revive their courage. Every day they make and des- 
troy their deities according to their caprice. 

It is not in stupid Africa, but in India, so celebrated for 
its ancient wisdom, that the miseries of mdnkind ani car- 
ried to the highest pitch. The Braihins, formerly called 
Brachmana, who are the priests of that country, have 
divided the nation into various casts,' somle of which, as 
that of the Farias, they have consign^ to inlhMry. Their 
own, as might be expected, they have tak^care to render 
sacred. No person is worthy to too^h theni, to eat iu 
their company, and still less to contract • any alliarice with 
them. This imaginary superiority they hbve supported 
by incredible superstitions. From their hands issued that 
infinite number of Gods, of monstrous forms« which have 
scared the imaginations of all the natives of Asia. Thi^ 
commonality, by a natural- re-aotion of opinions, render 
them, in their turns, the most wretched of mankind. They 
oblige them, in order to. preserve their r^utation, to wash 
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tbemtelvcs from heed to foot, at the dtgfatert poDatkm by 
oootact, to obienre freqneot and rigorom hMn, to perform 
the most horrible peuances before their formidable idol% 
and aa they are not permitted to be allied to them by bloody 
they compel their widows, by the power of prgodioe orer 
tynmti^ to bora themaehres aliye with the corpaes of their 
hiMbanda. Is it not a dreadful condition for men who are 
aooomiled wise and who give law to their nation, to see 
tiidr firienda and their relatives, their daughters, their 
sisten^ their mothers perishing by this horrid kind of death? 
Travellera have extolled their knowledge; but is it not an 
odious alternative for enlightened men, either perpetually 
to terrify the ignorant by opinions which, in the end, sub^ 
jugate even those who preach them ; or, if they are so 
fortunate as lo preserve their reason, to make a shameful 
and criminal use of it, by employing it in the propagation 
of falsehood? How is it possible diat they can esteem each 
other? How can they retire within themselves, and raibe 
their eyes to that Deity, of whom, as we are told, they 
entertain ideas so sublime, and of whom they exhibit to 
the people images so tremendous? Whatever may be the 
melancholy fruit which their ambition derives from their 
policy, it has been productive of the calamities of that yas* 
empire, ntuated in the most delightful region of the globe. 
The military consists of the nd[>les called Naires, who 
hold the second rank in the state. The Bramins, in order to 
support themselves by force as well as by artifice, have 
admitted them to a participation in some of tlieir privileges. 
Walter Schonten makes some observations on the indiffer- 
ence of the common people towards the Naires amidst the 
calamities that overtake them. After a bloody contest, in 
which the Dutch killed many of those who had ^ken the 
side, of the Portuguese, ^'no outrage or insult,*' says he, 
«* was offered to any artisan, peasant, fisherman, or other in- 
habitant of Malabar, not even in the heat of the battle. 
None <^ them in consequence thought of flight. Many of 
them bad taken post at difierent places to be spectators of 
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the actioDt and they appeared to feel no manner of interest 
in the fate of the Nairei^" I have seen the same apathy 
in countries where the nobility forms a separate nation, 
among others, in Poland. The commonality of India sub- 
ject their Naires as well as their Bramins to the miseries 
of opinion. The Naires cannot contract legitimate mar- 
riages. Many of them, known by the name of Amocas, 
are obliged to sacrifice themselres in battle or on the de- 
cease of their kiues. They are the victims of their unjust 
honour as are the Bramins of their inhuman religion. 
Their courage, which is nothing more than the spirit of 
the profession, instead of being serviceable to their country, 
is frequently fatal to it In every age it has been desolaied 
by intestine wars, and it is so feeble externally, that hand- 
fuls of Europieans have established themselves in it wher- 
ever they pleased. At the conclusion of the war in 1 762, 
an Englishman proposed to the British parliament to make 
a conquest of it, and to pay the national debt with the 
wealth he should find, if government would convey him 
thither with an army of five thousand Europeans. His 
project astonished none of those of his countrymen who 
were acquainted with the weakness of that country, and 
is said to have been disapproved only because it was unjust. 
In France the people had no share in the government 
from the time of Julius Csesar, who was the first writer 
that made this observation, but not tlie last politician that 
availed himself of it to obtain witli ease the dominion over 
them, to Cardinal de Richelieu, who overthrew the feudal 
power. During this long interval our history exhibits 
nothing but a series of dissensions, civil wars, dissolute 
manners, assassinations, Grothic laws, barbarous customs^ 
and furnishes very little that is interesting to the reader, 
notwithstanding what is said by the president Henault, 
who compares it to the history of Rome. It is not merely 
because the £aibles of the Romans are more ingenious than 
our*s, but because in our history the reader finds not the 
history of a people, but onlv that of some great family. 
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sad 10 fitf from ettemptuig to deitioy tyiaaay, it cahrted 
ueder the hauieeri of tynmii, adofiied ill thdr cadoBm, 
iMiiiwd their titlei, omped their rishii end lefeoaa^ and 
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We BMMt not impute to BeligioB the miacbicfr oocanoa- 
eJ by the ararice aad the ambition of her annirten: She 
berKlf imimcti as bow to detect tfadr fimits and eajoins 
ut to be on oar guard agaimt them. The greatest saiota, 
among the rert St Jerome^ bare exposed the yioes of the 
cleo^ with greater warmth tfaaa any modern philwophera;. 
Much hm been lately written against Religion, with a riew 
to diroioish tlie power of priests ; but wherever she has 
falleu* their power has increased. *Tis Religion alooe 
that restrains them within boonds. Observe in the Archi- 
pelago and elsewhere hoW many fraudulent and lucrative 
superstitions the Greek pmffoi have substituted for the 
spirit of the Gospel ! Whatever reproaches may be cast 
on our own clergy, they may reply, that they have ever been 
the children of their age, like the riest of their countrymen. 
The nobks, the magistrates, the very monairchs of past 
times were not bette. than they. They have been accojed 
of propagating a spirit of intolerance and of aiming at do« 
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minion by preaching hnmility. But many ci them, rejected 
by the world, carry with them into their order that ^irit 
of tntolerauce which prevails in the world and <A which 
they have been the victims ; and their ambition is very 
often nothing more than a consequence of that universal 
ambition with which the national education and the pre- 
judices of society inspire all the members of th^ state. 
Without meaning to apologise for the clergy, or to inveigh 
against that or any other body, whose evils I endeavour to 
discover only for the purpose of indicating such remedies 
as seem to me to be within its reach, I shall here confine 
myself to some reflections on religion, which, even in this 
life, is the scourge of the wicked and the consolation of the 
good. 

The world, at the present day, considers religion as the 
concern only of the vulgar, and as a political contrivance 
to keep them in order. The philosophy of Socrates, of 
EpictetuB, of Marcus Aurelius is placed in opposition to 
it ; as if the morality of these sages were less austere than 
that of Jesus Christ ; and as if the benefits promised by it 
were more certain than those of the gospel I What a pro- 
found knowledge of the heart of man, what admirable 
adaptation to his necessities^ what affecting touches of 
sensibility are contained in. that divine book! Its mys- 
teries I leave out of the question; part of them, we are 
told, were borrowed from Plato. But Plato himself ob- 
tained his knowledge of them in Egypt, where lie had 
travelled^ and the Egyptians were indebted for them, like 
ourselves, to the patriarchs. These mysteries, after all, 
are not more incomprehensible to us than those of Nature^ 
or than that of our own existence. Besides, in our examina* 
tion of them we contribute to bewilder ourselves. We en- 
deavour to trace them back to their sources^ and we are ca« 
pable only of perceiving their effects.- Every supernatural 
cause is equally impenetrable to man. Man himself is but 
an effect, a transient result, a combination of a moment. He 
IS incapable of judging of divine things by their nature, 
be forms his ideas of them from his own, and from the cor- 
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retpoudence which they ha?e with his wants. If we 
make use of these testimonies of our weakoess^'aod of tiie^e 
iudicatioiis of oar hearts in the study of religioo, we shall 
find that no religion on earth is so adapted to the wants 
of human nature. Of the antiquity of its traditions I shall 
say nothing* The poets of most nations, Ovid among the 
rest, have sung the creation^ the happiness of the golden 
age, the indiscreet curiosity of the first woman, the cala- 
mities which issued from Pandoni*s box, and the universal 
deluge* as if they had copied those histories from Genesis. 
To the recent existence of the world have been objected 
the antiquity fend the multiplicity of certain lavas in vol- 
!anoes: but have these observations been accurately made? 
The eruptions of volcanoes must have been much more 
frequent in the early ages^ when the earth was more 
covered with forests^ and when the ocean, charged with 
its vegetable spoils, supplied their furnaces with a greater 
abundance of matter. Besides, as I have Already observed 
m the coarse of this work, we cannot distinguish betweeti 
what is old and what is modem in the structure of the 
world. The creation must have manifested, at its very 
birth, the stamp of age. Were we to suppose it eternal 
and abandoned merely to the laws of motions, even the 
smallest hill must have long since . disappeared fH>m its 
surface. The action of the rain, of ^ the winds and bf gra- 
vity, would have r^ced all the land to the level of the 
sea. It is not in the Works of God, btit only in those of 
man, that epochs are distinguishable. All luiman monu- 
ments announce the recent date of the earth we inhabit. 
Were it, I will not spiy eternal, but only of high antiquity, 
we should find works of human industry nluch tnore an* 
cient than three or four thousand years, such'as those with 
which we ire acquainted* We have substances on which 
time makes no perceptU>te alteration. I ba^e seen in the 
possession of the learned Count de CaylUs consfeellsted 
rings of gold, or Egyptian talismiins^ as entire as if they 
had just come from the hands of the workiuan. The ss 
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vages who have no knowledge of iron are acquainted with 
^Idy and value it as much for its durability as for its lustre* 
Instead, therefore, of finding antiquities of only three or 
four thousand yearrs, such as those of the most ancient 
nations, we ought, in that case, to discover some of sixty, 
one hundred, two hundred thousand years. Lucretius^ 
who ascribed the creation of the world to atoms, by a 
system of physics perfectly unintelligible, confesses that its 
formation is of quite recent date. 

PriBterea, si nnlla fait genitalis oiteo 
Terral et coeli, semperque sterna loAre ; 
Cur supra bellam Tliebanum et fanera Tn^ 
Non alias alii qaoque res cecintee poetss 1 . 

V De rerum naiura, lib. r. ▼• 9U. 

^ Had heaven and earth no beginning, but existed from 
eternity, why have no poets sung of other events prior to 
the war of Thebes and the destruction of Troy f* ' 

The earth is filled with our rtligious traditions : they 
serve as a foundation to the religion of the Turks, the 
Persians, and the Arabs ; they extend over the greatest 
part of AfHca ; we meet with tiiem aga^ik in India, whence 
all nations and all arts originally proceeded. We trace 
them in the ancient and mysterious religion of the Braminr 
iu the history of Brama or Abraham, of his wife Sarai or 
Sara, in the incarnations of Wistnow or Christnou ; in a 
word they are diffused even among the wandering savages 
of America. I shall say nothing of the monwnents of our 
religion, as universally extended as its traditions^ one of 
which, inexplicable by the laws of om* pbiKwophy, proves 
a general deluge by the wreck of marine bodies scattered 
over the surface of the globe : another irreconeileable to 
the laws of our politics, attests the reprobation of the Jews, 
dispersed through every region, hated, despised, persecuted, 
without government, without territory, and yet always 
numerous, always subsisting, and always faithful to their law. 
In vain have attempts been made to trace resemblances 
between their fate and that of several other nations, as the 
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Armenianfl, tlie Guebrei^ and the Banians* But the 
individuaU ef thoae nations scarcely ever pass the confines 
of Asia; their numbeni are inoonsiderable ; they are not 
bated nor persecuted by other nations ; they have a f(^n- 
try ; ftnally, they have not preserved the religion of their 
ancestors, illustrious writers have given due weight to 
these supernatural prooft of a divine Justice. I shall con« 
lent myself with adducing others still more affacting, from 
their correspondence to Nature and to our uecessitie& 

Tlie morality of the gospel has been attacked, because, 
in the country of the Gadarenes, Jesus Christ permitted a 
legion of demons to take possession of a herd of two thon« 
sand swine, which instantly precipitated themselves into the 
aea. ^ Why,^ it is asked, ^ should he ruin the proprietors 
of those animals f" On this occasion Jesus Christ acted 
as a legisbitor. Those who reared these swine were Jews; 
they, therefore, violated the law, which declares those 
animafe unclean. But here a new ol]jection is raiseo 
against Moses. ^ Why are those animals pronounced un- 
clean V Because in the climate of Judea they are sub* 
ject to leprosy. This affords a subject of fresh triumph 
to our wits. ** The law of Moses,** say they, ** was then 
relative to the climate, it was, consequently, a mere politic 
cal law. To this I reply, that were I to find in the Old 
or New Testament any custom which had no relation to 
the laws of Nature, I should be much more astonished^ . 
It is the character of a religion divinely inspired, to be per- 
fectly adapted to the happiness of mankind, and to the kws 
previously established by the Author of Nature. From 
the want of this correspondence all false religions may be 
distinguished. For the rest, the law of Moses, from its 
priiratiotts, was intended to be the law of a particular 
people, whereas that of the .gospel, from its universality, 
must have been intended for the whole human race. 

Paganism, Judaism, Mahometanism have all forbidden 
the use of certain species of animals; so that, if one of 
these religions were to become universal, it woukl product 
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either the total destruction, or uoliinited multiplication of 
that species; which would evidently be contrary to the 
plan of the creation. The Jews and the Turks proscribe 
the hog; the Indians on the shores of the Ganges rerer- 
ence the cow and. the peacock. There is not an animal 
which does not serve as a Fetiche to some Negro, or as a 
Manitou to some Savage. The christian religion alone 
permits the necessary use of all animals, and does not par- 
ticularly enjoin abstinence from those of the land exciepting 
in the season when they are procreating, and when those 
of the sea abound on the shores^ at the beginning of spring.* 
All religions have filled their temples with carnage, and 
have immolated to the Deity the lives of animals. Even 
the Brarains, so compassionate towards them, present to 
their idols the blood and the lives of men. The Turks 
sacrifice camels and sheep. Our religion, more pure, if' 
we merely consider the matter <ji the sacrifice, presents in 
homage to God, bread and wine, the most valuable gifts 
he has bestowed on man.f We shall likewise observe 
that the vine grows from the Line to the fifty-second de- 
gree of North Latitude, and from England to Japan; that 
it is the most extensively diffused of all fruit-trees; that 
com is almost the only alimentary plant which thrives in 
all climates; and that the liquor of one and the flour of 
the other may be preserved for ages and conveyed to the 
remotest parts of the earth. All religions have permitted 
men a plurality of wives; Christianity allowed but one, 
long before our politicians observed, that the two sexes 

• The reader will perceive that M. de St. Pierre, edocated in the 
Roman Catholic faith, here endeavours to awign a reason drawn 
from Natare for the fasts which, during the season of Lent, are ob- 
served in that charch of which he is a member. T. 

t Tlie author is here again led by his religion into an error, or at 
least an inaccuracy of expression. He is speaking of the sacrament 
of the Lord's Supper, wliich in tloman Catholic countries is called 
the Sacrifice of the Mass. Hence he considers the christian as pre- 
•enting to God, in the sacrament, an offering of bread and wine. 
How opposite this is lo the nature and intention of that institation 
the Protestant reader need not be told. T. 

Dd 
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are born in equal Dumbenu All have botttted of their 
genealogies; and looking down with contempt on most 
katioDS, they have permitted their votarieiy whenever they 
had it in their power, to reduce them to slavery. Ours 
alone has protected the liberty of all men* and has called 
them to one and the same end, and to one and the same 
origin. The religion of the Indians promises pleasure in 
this world, that of the Jews richer that of the Turks con- 
quest ; ours enjoins the practice of virtue and promises the 
reward of it in heaven. Christianity alone knew that our 
unbounded pussions were of divine original. It has not 
limited love, in the heart of msn to a wife and children, 
but extends it to all mankind; it has not circumscribed 
ambition to the glory ^of a party or of a nation, biit has 
directed it to heaven -and >iinmortality ; it designed our 
passions to serve as wings to our virtues.* So fiir from 

* Religion alone unparts a great ekaiAQter to our pasnons. It 
dUfoses over innocence ineffable charms, and communicates a divine 
mi^esty to grtef. Of tkis f shall subjoin two instances. One of them 
is extracted from an account x>i the island 8antorini» by Father 
Fransois Richard li Jesuit missionary, which is not held in very high 
estimation, but which contains some things that please me by UiMr 
ingenuous simplicity. Of the other I was myself an eye-witness^ 

''After diuner," says father Richard, "I repaired to St. George's, 
which is .the prineipal church of the island of Stampalia. There a 
Papa brought me a book of the gospels^ to discover whether I could 
raui their language as well as I spolce it. Another came and asked 
me whether our holy father the pope were married. But I was still 
more diverted by the question of an old woman, who after looking 
at me a considerable tmie, requested me to tell her if I really be- 
lieved in Ood and in the Holy Trinitv- 1 replied in the aflirmative, 
and to convince her, I made the sign of the cross. ' ! said she, 
how glad I ant that thou art a Christian I We bad some doubts con- 
cerning it/ On this I took from my bosom the cross I wore, and the 
woman with transport exclaimed : * Why should we any longer ques- 
tion his being a good Catholic since he adores the cross 1 Another 
then approached whofm 1 asked whether she was come to confess. 
' What I* said she, ' is it not a sin to confess to such as you t No,* I 
replied, ' for though lam a Prank, I confess in Chreek.' 'I will go,' 
she rejoined, * and ask our bishop.' She soon afterwards returned 
overjoyed at having Obtained permission. After confession I gave 
her an Angus DH, which site shewed to every one as a curiosity 
they had never seen befofe. 1 was instantly surrounded with women 
and children who solicited me for presents of the same kind. I told 
them that they were only given to such as had confessed. To gain 
their point they then offered to confess, and would have done ho in 
pairs ; that is, a young girl with her female confidant, and a laU with 
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coofining us to the eaith to reader m miwrabie^ it it Reli- 
Ipon that bunts asunder the chains by which we are held 
captives. How many calamitica has she soothed! how 
fliaiiy tears has. she wiped «way ! how many hopev has she 
mspired, when there was no longer room for hope I hoW 
many doors of repentance she has opened to guilt I how 
many supports she has given to innocence I Ah I when her 
idtars rose amid onr forests, ensanguined by the knives of 

bis bosom^riend, whom they denomtmte A ' ^ tf ^ ^ y^ * ^, confiden- 
tial brother, assigning as a reason, that they had but one heart, and 
consequently, that there could be no scoreti between them. I had 
some difficulty to separate them ; bat they were at length obliged to 
submit." 

Some years aco I wa!s at Dieppe abooi. the time of the Mitomna. 
equinox, and a heavy gale having sprung ap, as is very common at 
that season, f went to observe its effects on the sea snore. It was 
about noon : several larg^ boats had left the harbour in the morning 
for the purpose of fishing. While I was observing their manaeuvres, 
i perceived a number of country girls, handsome, lilce most o7 the 
females of the Pas* de Caux, who were coming out of the town, with 
their long white head-dresses, which fluttered about their faces in 
the wind. They proceeded playfully to the extremity of the pier, 
which was covered from time to time with the spray. One of them, 
pensive and melancholy kept at a distance from the rest. Her eyes 
were fixed on the distant boats, tome of which could scarcely be 
perceived amidst the black horison. Her companions began fit first 
to rally her, in order to divert her attention. •* Wnat," said they, 
*' is your sweetheart ^qnder V* But finding that she still continued 
oensive, they called out: "Gome, we will not stay here! Why do 
you make yourself uneasy f Gome along, come along with us I" niey 
accordingly took the way that led to the town. The young woman 
followed them slowly, without makine any reply ; and when they 
were nearly out of sight, behind some heaps of stones that were on 
the road, she approached a great crucifix erected in the middle of 
\he pier, took some money from her pocket, dropped it into the box 
at the foot of the eross ; tnen knelt and with hands clasped and eyes 
fixed on heaven, preferred her supplication. Tlie billows with a 
deafening roar breaking upon the coast, the wind agitating the large 
lanterns of the crncifi% the danger at cea, the solicitude on the land, 
and confidence in heaven, gave to the love of this poor countnr girl 
aa extent and a dignity which palaces cannot communicate to the 
pWBiona of the ^reat. 

Her tranquillity was soon restored, for all the boats arrived the 
same afternoon, without having sustained any injury. 

Religion has often been calumniated by having our political ^ils 
laid to her charge. On this subject Montaigne, who lived in the 
midst of civil wars, says : " Let us confess the truth : If any one 
rhnuld take from the army even legally assembled, those who joined 
it from the zeal of a religious affection, and those whose only motive 
is the protection of the laws of their country, and the service of 
their prince, he would not be able to make up with the numbei' a 
single company of soldiers." Essays^ book 1. chap. xii. 

Dd3 
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the Dnads, how the oppreMcd flocked thither in quest of 
ao atyluDi ; how many inveterate enemies there embneed 
with tews; h<iw tynnts, melted to pity, felt, from their 
lofty towers the sword drop from their hands? They 
had known no empire but that of terror, and they saw the 
empire of charity spring up in its stead. Thither lovers 
harteoed to mingle their vows, to swear a mutual affection 
even beyond the tomb. Christianity allowed not a single 
day to hatred, and promised an eternity to love. Ah ! it 
this religion were designed only for the consolation of the 
wretched, it was consequently instituted for the happiness 
of the human race. 

Whatever may have been said of the ambition of the 
church of Rome, she has often exerted her influence in 
tiehalf of suflfering humanity. The following instance* 
taken at random, is submitted to the judgment of the 
reader. It relates to the African slave- trade, practised, 
without scruple, by all the christian and maritime powers 
of Europe, and condemned by the court of Rome. ** In 
the second year of his mission, Merolla was left alone at 
Sogno^ by the death of the superior-general, whose place 
father Joseph Bosseto went to fill at the convent of Agola. 
About the same time the Capuchin missionaries received 
a letter from Cardinal Cibo, in the name of the sacred 
college. It contained bitter complaints on the continuation 
of the sale of slaves, and urgent entreaties to put a stop 
to that abominable practice. But they saw little appear- 
ance of being able to execute the orders of the holy see, 
because the commerce of the country consists entirely in 
ivory and slaves.*** All the efforts of the missionaries 
produced no other effect than the exclusion of ihe English 
from that traffic. 

The earth would be a Paradise were the precepts of the 
Christian religion universally observed. It was Christi- 
anity that al)oli8hed slavery in the greatest part of Europe 

• General K'<tnry of Teyages by ihe Abb^ Prevost, book 12 p* 
1 Merolla. 1S32. 
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It wa» thjs thai* in Fraaoe, wfotcd Taat potiessroDs out of 
the liands of tlie Jarks and Baroniy and that destroyed a 
part of tlidr lohttmaB rights by the terrors of another 
life. But tbepeofile likewise opposed another bulwark to 
tyranny* and this wsui the power of woman. 

Our historians fiul not to remark the influence poosened 
by some females during certain reigns, but never that of 
the sex in genera]. They write not the hkstory of tlie 
nation, but the history of its princes. Women are not 
worthy of their notice unless they are invested with rank 
and titles. It w«s nevertheless, from this feeble portion 
of society, that Providence^ from time to time called forth 
its principal, defenders, laay notluag of those, who have 
repelled even by arms the invaders of their country, such 
as a Joan of Arc» to whop Rome and Greece would have 
erected altars; 1 4kUttde to those who have protected the 
nation ngainst internal enemies still viore formidable than 
foreign /oes; toaiM^fa who are strong in their weakness, 
and who ^9vc nothing 4o fear because they have nothing 
to hope. From the iqfieotre to the crook of Che shepherd- 
ess, there is perhaps .not va country in Europe where the 
sex is treated more unkindly by the laws than in France 
and iu none it hss more power. I believe it is the only 
kingdom in Eunope where they are excluded firom the 
throne. In my country a father can marry his daughters 
without giving them any other portion than a lefaaplet of 
roses; at his decease they have akogether only the portion 
of a youiiger child. This unjust law extends alike to the 
peasant and 4o-4he'gentleman. In the other parts of the 
kingdom^ if they are ridier, they are not mare happy. 
There .they .am rather sold than given in marriage. Out 
of one hundred young women who marry, not one is united 
to the object of her affections. Their condition in fermer 
tiroes was still more wretched. Ceesar says in his com- 
menti»riea:* '^The 'husband had the power of life and 

• Gallic tfrtLT, book YL 
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desth orcr hm wife^ as wdl m over his children. Od the 
death of a man of noUe birth, his rdations asMmUed ; if 
there was the slighteit grcmnd of sospidon against hb wife* 
she was put to the torture like a shive; and if she was 
found guilty, . she was burned, having previously beer. 
subjected to the most cruel tonnents.** What b not 
little singular, as early as this period, and even before^ they 
possessed unlimiied power. On this subject the goo« 
Plutarch thus exprenes himself aocordins^ to the versiob 
of Amyat: •* Before the Gauls had passed the Alps, and 
made thenuelves masters of that portion of Italy which 
they now inhabit, a great and voiloit sedition took plhce 
among them and at length ended in a civil war. But their 
wives, just when the two armies were on the point of 
engaging, rushed between them, and taking up the cause 
of their dispute, they discussed the matter and decided 
between the parties with such equity and so much to the 
satisfaction of both, that mutual benevolence was restore* 
and a cordial friendship took place not only between city 
and city, bat likewise between family and family. From 
this time they have invariably consulted their wives on all 
afiaira relative to war as well as peaces and have employed 
them to settle all quarrels and disputes with their neigh- 
bors and allies. Accordingly, in the treaty which they 
concluded with Hannibal, when he passed through Gaul, 
they stipulated, among 'other articles, that if the Gauk 
should have any complaints to make against the Cartha- 
ginians, they should be submitted to the decision of tiie 
Carthaginian officers and governors in Spain; if, on the 
contrary, ^ Carthaginians should have any cause of 
complaint against the Gauls, the point in dispute should 
be referred to the wives of the latter." To those who are 
not attentive to the re-action of human things, it will ap- 
pear a difficult task to reconcile these two authorities. 
The power of the women proceeded from their oppression. 
The common people, as much oppressed as they, gave 
them their coa0dence, as they had given theirs to ttie peo- 
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pie. They resembled two wretched individuals, who had 
met and shared their misery in common. Their judgments 
were the more equitable as they had nothing either to gain 
or to lose. It is to the women that we most ascribe the 
spirit of gallantry, the levity, the gaiety, and above all the 
taste for raillery, which have, for ages, characterized our 
nation. With a mere song they have more than once 
made our tyrants tremble. Their ballads have sent many 
a banner into the field and put still more to flight It is 
through them that ridicule has acquired such a powerful 
influence in France, that it has become the most terrible 
weapon which it it possible to employ, though it is only 
the weapon of the weak ; because the women are the first 
to lay hold of it, and as, from national prejudice, tlieir es- 
teem is the first of blessings, it follows, that their contempt 
is the greatest of misfortunes.* 

At length. Cardinal Richelieu having restoreed to the 
sovereign the legislative authority, he, by this measure, 
deprivol the nobility of the power of injuring each otlier 
by civil wars; but he was never able to suppress among 
them the rage for duels because the root of this prejudice 
is in the people, and edicts have no power over its opi- 
nions when oppressed. The edict of a prince forbids a 
gentleman to give or accept a challenge, and the opinion 
of his valet compels him to meet his antagonist The 
nobility have arrogated to themselves all the national 
honor, but the people determine its object and distribute 
its proportion. Louis XIV, however, restored to tlie peo- 
ple part of their natural liberty, by his very despotism. 

• A provincial academy some years ago proposed the following 
question as the subject or the prize of St. Louis: " la what manner 
may female education contribute to render men better V'-^l answer- 
ed It, and committed two blunders from ignorance, not to mention 
the others. The first was my undertaking to write on sucli a subject 
after Fenelon's excellent worlc on the education of young women, 
and the second to argue lor truth iu an academy. The prize was not 
adjudged, and the subject was withdrawn. All tliat cah be said to 
this question, is, that, in every country the women are indebted for 
their empire only to their virtues and to the interest they take iu 
behalf of the miserable. 
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Ai ke«aw m te world mauKtitf any tMog but hinseK all 
the world appeared aaarij equal in lib eyes. He deter- 
niiaed that all ilia iNbieeli thoald be peraMlted to concri bote 
towaida the €Ktemmm d hk glory, and he rewarded than 
•a propoitioD aa tbeir exertiooa had proaMned Hiis objecT. 
The dcaiie of pleaaing the prince ledoced all ranks to a 
leveL Moltihidea of oriebraled mea, were, accordingly. 
■eoB* dariag las leign, to distinguish tfieaiselves in their 
nspecCire ways* But the aiislortiiiies of that great king, 
aod perhaps his poliey faaruig obliged hm to descend to 
the sale of emploj^neDt^ of which the fiital example bad 
beeo set hian by his predacesKNi^ and which sioce his tiine^ 
has been eKteoded to tiie meanest offices^ he by this step, 
completely iftripped the aobUity of their ancient preponde^ 
rano^ but be created io the nation a power much more 
dangerous, that of gold. This has obtained the ascendency 
over every other, and eren triumphed over the influence 
of wooMn** 

In the first plaae the nobility have preserved a portion 
of their privileges in the country^ tnides*peoi^e of some 
fortune do not choose to reside there, lest on the one hand, 
they -should be exposed to insult, and lest they should be 
confounded, on the other, with the peasantry by paying 
a capitation-'tax and drawing for the militia, lliey like 
rather to reside in the snail towns where a multitude of 
empldym^ents enable them to live in listlessness and igno- 
ranoe, than to till lands which degrade their cultivators. 
This is the reason that small landed estates are of little 

* As most men are not shocked at almses excepting in detail, 
because every thing that is great commands their respect, I shall 
here mention only some effects of venality among the lower classes 
of the people. All the inferior conditions natorally subordinate to 
others, have, in fact, become superior to them, merely because they 
are richer. Thus now-a-days the apothecary has tiie employing of 
the physician ; the attoniey of the counsellor} the tradesmen of the 
artist ; the maBter>mason of the architect ; the bookseller of the man 
ef letters, &c. I shall say no more. It is obvious to what all this 
leads. IVomthis venality alone must result the decline of all talents. 
It is indeed sufficiently perceptible, on comparing tliose of the pre* 
senc Ume, with those of the age of Louis XIV. 
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▼alue, and that they are every year falling into the haud» 
of the great proprietors. The rich who purchane them, 
escape the inconveniences to which they are subject, 
either, by their personal nobility, or by buying off 
tlie imposts under which they labored. I know well 
that some years since, a celebrated party loudly extolled 
the advantages of large estates, because, as it was 
asserted, they may be cultivated cheaper than small ones. 
But without taking into consideration whether they can 
sell corn cheaper or any of the other consequences oi 
the net produce, which some have attempted to esta- 
blish as the only object of agriculture, and even of morality, 
it is certain, that if a number of opulent families were 
every year to purchase the lands which lie conveniently 
for them, these bargains wouki soon become fiital to the 
state. I have often been astonished that there is no law 
in France to fix the limits of landed property. The 
Romans had censors, who^ at first limited the extent 
of each penK>n*s possession to seven acres, as being suffi- 
cient for the subsistence of a family. By an acre they 
understood as much land as a yoke of oxen eould plough 
in one day. As Rome advanced in luxury, it was fixed 
at five hundred; but this law, though so extremely indul- 
gent was soon infringed, and its violation led to the 
destruction of the republic* ** Extensive parks, and large 
domains," says Pliny, ^ have mined our Italy, as well at 
the provinces which the Romans have conquered ; for what 
occasioned the victiories obtained in Africa by Nero (the 
consul) was, that six men were proprietors of almost one 
half of Numidia, when Nero defeated them." Plutarch 
informs us, that, in his time, during the reign of Trajan, 
it would have been impossible to raise,three thousand men 
in all Greece which had formerly furnished such numerous 
armies, and that, in some parts, you might travel a whole 
day without meeting a human creature excepting a few 
straggling shepherds by the side of the road. The reason 
was, Greece, at thb period, was divided among a few 
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great lindad |>ro|NrietoiB. Of this we have examples id 
every age^ frem the iovaMoa of the Greek empire by the 
TurkSk to the partition of Poland in ourown times. Over« 
grown estates extinguibh the spirit of patriotism both in 
those who possess all and in those who have nothing. 
**The sheaves of com/' said Xenophon, ''inspire those by 
whom they are cultivated with the courage to defend them. 
They stand in the fields as a prize in the mndst of the 
theatre for ike eenquerors.** 

Such is the danger to which excessive inequality of 
property exposes a state externally ; let us now examine 
the miKhief it produces internally. I have heard a person 
of unquestionable veracity relate* that an old compUcbller> 
generalt having retired into his native province purchased 
there a considerable estate. It was surrounded by about 
fifty small manors* yielding an income of between fifteen 
hundred and two thousand livres per annum. Their pro- 
prietors were respectable gentlemen* who had, through a 
succession of generations, supplied their country with brave 
officers and virtuous matrons. The comptroller-general 
desirous of encreasing his estate* invited them to his mansion, 
entertained them sumptuously* inspired them with a taste 
for the luxury of Paris* and concluded with offering twice 
the value of tlieir estates if they were inclined to dispose 
of them. All accepted his offer* under the idea that they 
should double their income* and in the hope* not less fal- 
lacious to a country gentleman* of securing a powerful 
protector at court But the difficulty of placing their 
money to advantage a taste for expence inspired by sums 
such as they bad never before seen in their coffers* and 
lastly* frequent journies to Paris* soon reduced to nothing 
the price of their little patrimonies. All these honourable 
fomilies gradually disappeared; and tliirty years aftm-wards, 
one of their descendants* who reckoned among his ances- 
tors a long line of captains of cavalry and knights of St 
Louis, was running on foot, over their former domains* 
soliciting the place of inspector pf a sali-c^ce to keep him* 
self from starving. 
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Such is the mischief prodaced among the citizens by 
the excessive accumulation of property : the injury the 
land itself sustains is not inferior. I was, some years ago, 
in Normandy, at the house of a gentleman in affluent cir- 
cumstances, who cultivated himself a considerable grass- 
farm situated on the declivity of a hill, the soil of which 
was very indifferent. I walked with him round his vast 
enclosure, till we came to an extensive space, overrun with 
moss, horse-tail, and thistles. Not a blade of good grass 
was to be seen. This soil was, in fact, both ferruginous 
and marshy. It had been intersected with several trenches 
to drain off the water, but all to no purpose ; nothing 
could grow upon it. Immediately below, there was a 
succession of small farms, the soil of which was covered 
with rich verdure, planted with apple-trees laden with 
fruit, and surrounded with lofty alders. Cows were feed- 
ing in these orchards, while country-girls, were singing as 
chey sat, spinning, at the doors of their houses. Their 
rural notes, repeated from distance to distance beneath 
these groves, communicated to this little hamlet a vivacity, 
which augmented still more the nakedness and dreary ap- 
pearance of the heath where we were standing. I asked 
the proprietor why lands so contiguous should be of such 
different qualities. ** They are of the same nature,** replied 
he^ ** and on this very spot formerly stood small houses 
like those you see yonder. I purchased them, but to my 
loss. Their inhabitants having abundance of leisure, and 
a small extent of land to cultivate, kept it cleared of 
thistles and mosses, manured it, and it was covered with 
rich crops of grass. If they choose to plant, they dug 
holes^ removed the stones, and filled the vacancies with 
good earth, which they brought from the bottom of the 
ditches and the sides of the high-road. Their trees took 
root and, prospered. But all these operations would cost 
me a vast deal of time and expence. I should never make 
them pay me interest for my money.** It should be ob- 
served that this bad farmer, but excellent gentleman, in 
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erery sense of the word, was, at that very time, relieving 
by his charity the former tenants of those houses, who had 
no longer any means of subsistence. Here, then, is another 
instance of both lands and men rendered useless by the 
extension of property. It is not on vast domains, but into 
the arms of the indurtrious laborer that the Father of man- 
ic ind pours forth the fruits of the earth. 

It would be easy to demonstrate that large possessions 
are the principal causes of the multitude of paupers in the 
kingdom, by the very reason for which they aie so highly 
extolled by many of our writers, that is, because tliey pro- 
duce a great saving of agricultural labors. There art 
many places where proprietors have no employment for 
laborers during a great portion of the year; but Isliall 
confine myself to the consideration of their wretchednesi^ 
which seems to increase with the riches of the district U 
which they belong. 

The district of Caux b the most fertile country that I 
know in the world. Agriculture, on a large scaler is there 
practised in perfection. Tlie depth of its soil, which in 
some places Is not less than Ave or six feet, the manure^ 
fiirnisbed by the l)ed of marl on which it is placed, and that 
of the marine plants on its shores, which are spread over the 
surface, concur to clothe it with the most superb vegetation^ 
The corn, the trees, the cattle, tlie women, the men are moi« 
handsome and more vigorous than elsewhere: but as the 
laws of that province have assigned two thirds of the land- 
ed property to the first born in every family, you observe 
the greatest affluence on the one hand, and extreme indi- 
gence on the other. I was one day walking through tiiis 
diarming country. 1 admired its fields so well cultivated 
and so extensive that the eye cannot discover their limits. 
Their long ridges, of corn, which follow the undulations of 
tlie piain^ and are interrupted only by villages or mansions 
surrounded with lofty trees, exhibited tlie appearance of a 
sea of verdure, from which here and there an island rose 
above the horizon. It was the month of March and very 
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early io the morning. The wind blew extremely cold 
from the north-east. 1 perceived something red running 
across the fields, and making towards the high road, about 
a quarter of a league before me. I quickened my pace, 
and arrived in time to see two little girls in red jackets and 
wooden shoes, scrambling, with great difficulty, across the 
ditch which bounded the road. The eldest who was about 
six or seven years of age was crying bitterly. "My child," 
said I, *' why do you cry, and whither are you going so 
early ?'* — **Sir," she replied, " my mother is ill. There is 
no broth to be had in our parish. We are going to the 
church, yonder, to another euri to ask him for some. J 
am crying because my little sister cannot walk any farther. 
While she spoke, she wiped her ey.es with a piece of sack- 
ing, which served her for a petticoat. As she lifted the 
rag to her face, I could perceive that she had not even a 
shift. The misery of these children, so poor, in the midst 
of plains so fertile, pierced me to the heart ; but the relief 
I was able to afford them was very small. I was myself 
going to see misery of a different kind. 

The number of the indigent is so great in the best dis- 
tricts of this province, that it is equal to one fourth and 
sometimes to one third of the inhabitants of each parish, 
and it increases every year. These observations are found- 
ed on my own experience and on the testimony of several 
parish-ministers of veracity. Some landed proprietors 
order bread to be distributed every week to most of their 
peasantry to assist them in supporting life. Reflect, ye 
economists, that Normandy is the richest of our provinces 
and extend your calculations and your proportions to tlie 
rest of the kingdom ! Ye may substitute financial moral- 
ity for that of the gospel : for my part, I desire no other 
proof of the superiority of religion to the reasonings of 
philosophy, and of the goodness of the national heart to the 
splendid schemes of policy, th^ this, that, notwithstanding 
the defectiveness of our laws, and our errors of every kinc^ 
the state still continues to support itself, because Charity 
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and Humanity almort inYariably ilep fiMrward in aid of the 
government. 

Picardy, Brittany, and other provinces are incomparably 
more to t>e pitied than Normandy. If there are in France, 
twenty-one miiliona of persona, aa it is asserted, there must 
then be at least seven million of paupers. This proportion 
is not diminished in the cities, as may be seen by the 
number of foundlings in Paris, which amounts one year 
with another to six or seven thousand, whereas that of the 
other children not abandoned by their parents does not 
exceed fourteen or fifteen thousand. It is reasonable to 
suppose that a considerable proportion of the latter l>eloug 
to indigent femilies. The others indeed, are in part the 
fruit of libertinism, but a laxity of ihorah is a proof and 
even a still stronger one of the misery of the people, since 
it compels them at the same time to renounce virtue and 
to stifle the first sentiments of Nature. 

The spirit of finance has accimiulated all these calamities 
Ob the peop^e, by stripping them of most of the means of 
subsistence : but, what is still worse, it has corrupted their 
morals. They no longer esteem or commend any but those 
who are on the road to fortune. If they still entertam 
respect for talents and virtues, it i& only because they re- 
gard them as means of acquiring riches. Even those who 
are denominated good company, have scarcely any other 
way of thinking. But I thould be glad to know, if there 
can be any honest way of making a fortune, for a maii 
without money, in a country where every thing is put np 
for sale. A man must at least intrigue, he must study to 
please a party and secure protectors and panegyrists : and 
for this purpose, he must be dishonest, he must bribe, flat- 
ter, deceive, adopt the passions of others, whether good or 
bad, in a word, commit himself in one way or otiier. I 
have seen persons attain to distinction in every kind of 
condition ; but notwithstanding the praises bestowed on 
their merit, and though many of them actually possessed 
QK-rit, I have no hesitation to declare, that I never saw 
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even the most honourable, raise himself and tnaintain his 
situation, but at the expence of some virtue« 

Let us now consider the re-actions of these evils. The 
people, in general balance the vices of their oppressors by 
their own. They oppose corruption to corruption.- From 
the womb of vulgar debauchery issues a prodigious multi* 
tude of iMiffoons, comedians, manufacturers of luxuries^ nay 
even men of letters, who to flatter the rich and to raise 
themselves above indigence, extend licentiousness of man- 
ners and opinions to the extremities of Europe. In the 
class of the unmarried vulgar the most powerful bulwark 
is opposed to rank and wealth. As this is a very numerous 
body, and comprehends not only the youth of both sexes^ 
who, with us, marry late, but likewise an infinite number 
of persons, who^ from their condition, or the want of for- 
tune, are, in like manner, deprived of the honors of society 
and the first pleasures of NaturCj, they constitute a formida- 
ble association, which has all reputations at its mercy and 
disturbs the peace of every family. It is such persons as 
these, who^ for the price of a dinner, disseminate such a 
multitude of anecdotes either &vprable or unfavorable, as^ 
in every instance, regulate the public opinion. A rich 
man cannot have a handsome wife and enjoy her society 
in peace ; they oblige him, under pain of ridicule, the se- 
verest of evils that can befal a Frenchman, to exhibit her 
at all public places, to adopt such manners as they think 
proper, however repugnant they may be to Nature, and 
however inconsistent with conjugal felicity. While their 
embodied army disposes of the reputation and the plea- 
Bures of the rich, two of their columns attack their fortune 
in front by two different ways. One endeavors to inti- 
midate and the other to seduce them. 

I shall not, in this place, extend my reflections to the 
power and the wealth which several religious orders have 
gradually acquired, but shall confine them to their numbers 
in general. I'here are politicians who assert, that France 
would become too populous, were there no convents in that 
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country. Are England and Holland, where no such in- 
stitutions exist, overBtocked with inhabitants? Besides, 
this assertion betrays an ignorance of the resources of Na- 
ture. The more inhabitants a country contains, the more 
productive it is. France would be capable of maintaining 
four times its present population, were it, like China, di- 
vided into a great number of small possessions." We must 
not form a judgment of its fertility from its vast domains. 
These immense, deserted districts yield only one crop in 
two years, or, at most, two crops in three. But with how 
many crops are small farms covered, and how many men 
do they support ! Observe the plain of St Gervais in the 
vicinity of Paris. The soil is, in general, but middling ; 
and yet there is no species of vegetable common to our 
climate, which the industry of its cultivators does not make 
it produce. You behold at the same time corn-fields, 
meadows, culinary vegetables, beds of flowers, fruit-trees 
and forest-trees. I have there seen, in the same field, 
cherry-trees growing in the midst of potatoes, vines climb- 
ing up the cherry-trees, and lofty walnut-trees towering 
above the vines ; four crops one above the other, in the 
earth, above the earth and in the air. No hedges separate 
the dififerent possessions, any more than if it were still the 
golden age.' Here a country-lad with a basket and a ladder 
exhibits the image of Vertumnus ; there a young female^ 
singing in some turning of the valley, to engage his atten- 
tion, reminds you of Ponoma. If cruel prejudices have 
struck with sterility and solitude a great portion of France, 
and henceforth reserve it for a small number of proprietors, 
why is it, that instead of founders of orders, founders of 
colonies do not rise up among us, as among the Egyptians 
and the Greeks ? Shall France never have an Inachus, a 
Danaus ? Why do we compel the natives of Africa to 
cultivate our American possessions while our peasantry at 
home are in want of employnlfent ? Why do we not trans- 
port thither the most wretched of our poor by femilies ; 
children, old men, lovers, cousins, nay the very churches 
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au(i taints of each villiage, that they may find again io 
those distant regions the loves and the illusions of their 
natife land f Ah ! had liberty and equality been invited 
to those countries^ virhose cultivation is so easy» the cottages 
of the new world would, at this day, have been preferable 
to the palaces of tlie old ! Will another Arcadia never 
appear in some corner of the earth t When i imagines 
that I possessed some influence with men in power, I en- 
deavoured to engage them in projects of this nature ; but 
1 never met with a single onti who devoted his serious at* 
teotioD to the felicity of mankind, i have, at leasts en- 
ileavoared to trace the plan to leave it to others; but the 
clouds of calamity have cast a gloom over my own life, 
«nd 1 was not permitted to enjoy happiness, even in a 
dream. 

Some fN>liticians have considered war itself as necessary 
10 a states because it takes off, they say, the saperabundatit 
population. In general, they manifest a great' igoomnce 
of Nature. Independent of the resources afforded by the 
division of landed property into small allotments, which 
every where multiply the fruits of the earth, we may be 
assured, that there is no country which has not tlie means 
of amigration at its command, especially since the discovery 
of the new world. There is not, besides, a single 6tal», 
even among those which are the most populous, but what 
contains within its territory vast tracts of uncultivated 
lands. China and Bengal are, I believe, the dountries of 
the globe, which contain the greatest number of inhabi- 
tants. China, however, has many deserts in the midst of 
its provinces because avarice attracts those who should 
cultivate them to the vicinity of the great rivers and to the. 
cities for the convenience of commerce. Many enlightened 
travellers have made this observation. Hear what the 
honest Dutchman Walter Schouten says concerning the 
deserts of Bengal : '^Towardhttfae south, along the seapcoast, 
at the mouth of the Ganges, there is a very large tract 
which is deaert and uncultivat^, from the indolence of the 
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iBliaibitBnt% and Kkeime from the fear ihtj are mmda of 
tbe inconioos of the natiTei of Anacan, aod of the cio- 
oodUet and other mooaten which derour men, and liTe m 
those deKftit frequenting the banks of the riveri and 
■treauMy the monsKi and the caremi.** Trifling obstadei 
indeed for a nation^ in which fiUhen aomrtimea adl their 
children for want of flie means of supporting them. Ber- 
nier, the physician, likewiK remarki^ in his Travels thioogfa 
the Mogul Empire^ that he nw a great number of Tery 
fertile and desert islands at the mouth of the Ganges. 

To the great number of bachdorsmust m general be 
ascribed that of prostitnie8» which, in every country, is 
proportionate to the other. This evil is likewise the effect 
of a natural re-actioD. Hie two sexes are bom and die in 
equal numben, every man comes into the world and leaves 
it with his female. Every man therefore who devotes 
himself to odibecy, must at the same time doom a female 
to a single life. The ecclesiasti c al order robs great part 
of the sex of their husbands, and the social order deprives 
them of the means of subsistence. Our manufactures aod 
our machines, so ingenious, have taken out of their hands 
almost all the arts by which they earned a subsistence. I 
say nothing of those for weaving stocldngib ta^iestry and 
stuffily employments in which so many mothers of families 
were formerly engaged, but now wholly engrossed by peo- 
ple bred to the business; but we have tailors* shoe-makers, 
and hair-dressers for ladies. We have 4nen-millinerB^ 
dealers in linen, gauze, muslin, artificial flowers. Men are 
not ashamed to seize for themselves the easiest occupations, 
and to leave to the other sex the most laborious. There 
are female dealers in cattle and pigs, who run about to 
fairs on horseback ; there venders of bricks, who navigate 
boats, quite embrowned by the sun, and others who work 
in the quarries. We see multitudes of women in Paris 
bearing on their shoulders enormous bales of linen, carry- 
ing wi^r, or blacking shoes on the quays, while others 
are yoked, like horses, to little cartk Thus the sexes 
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unsex themselves, the men dwindle into women, and the 
women harden into men. A great number of them indeed 
find it more convenient to turn their charms to account 
than their strength. But what mischief is not daily pr(>- 
duced by these profligate females I What conjugal in- 
fidelity, what domestic robberies, what quarrels, assaults^ 
duels do they not occasion ! No sooner has night i^read 
her sable mantle than they inundate ail the streets ; they 
take possession of all the public walks, and watch at every 
corner for their prey. Others known by the name of kept 
mistresees — a name to which the vulgar has already begun 
to attach some consideration, roll along to tlie theatres in 
splendid equipages. They preside at the balk and the 
festivities of the better sort of trades-peqple. It is partly 
for them, that a multitude of vaulted Egyptian palaces rise 
in the midst of English gardens in the suburbs. There is 
not one of them who is not engaged in destroying a fortune* 
Thus the Almighty punishes the oppressors of a people by 
the hands of the oppressed. While the rich are dreaming 
of enjoying their substance in peace, men sprung from the 
very dregs of the people, plunder them in their turn, by 
the inquietudes of opinion ; if they escape these, they fall 
into the hands of abandoned women : and if both should 
happen to miss the fathers, they make sure of indemnifying 
themselves by the children. 

Attempts were made, some years ago» to encourage vir* 
tue, in our poor country-girls by feasts, called Rose-f easts; 
for as to those who are rich, and our city females, the re- 
spect they owe to their fortune forbids them to put them- 
selves on a level with peasants, even at the foot of the altar. 
But ye, who bestow crowns on virtue, are ye not afraid of 
tarnishing her purity ? Know ye not that, among nations 
who truly honoured virtue, only the prince or the country 
presumed to confer the crown ? The pro-consul Apronius 
lefused to give the civic crown to a soldier who had me- 
rited it ; he considered this privilege as belonging exclu- 
sively to the emperor. Tiberius bestowed it, regretting 
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that Aptimtw luid oot done it, in quality of pio-coimL 
Hate yoa not beard how highly the Romana hoooared 
virginity f They decreed that the maGei of the pretois 
abould be carried before the veatala. We have already 
aeen that their preieuoe alone releaaed the crimiBal pn^ 1 

ceeding to ezecntiony provided they affirmed that they <iid 
not paas that way for the parpoae. They had a particular 
place allotted them at public feitiFali^ and many empreans 
demanded, as the highest of honon, the privilege of sitting 
among them. And citixens of Paris crown our rustic 
vestals !* Great and generous effort ! They bestow ia 
the ooantry« a garland of rases on indigent virtue^ and in 
the dty they cover vice with a profusion of diamonds. 

On the other hand, the punishments of guilt appear to 
me to be as injudiciously alfotted as the rewards of virtue; 
We hear nothing in our stre^ but the cry of semtemee of 
eomdemnMtionfWadnesferthatofsemiemeeofrewMrd* Crimes 
are reitrained by infiunous punishments. A simple mark 
of disgrace^ instead of correcting a criminal, plunges him 
perhaps still deeper into guilt, and often drives a whole 
family into viscious courses. Where can a man find re* 
fttge who has been whipped, branded, and excluded from 
society? Necessity made him a robber; rage will con- 
vert him into an assassin. His rdationfl^ on whom he has 
brought disgrace, leave their country and become vaga* 
bonds. His sisters abandon themselves to prostitution. 
TheK effects of the fear with which the executioner in- 
spires the people are considered as prejudices which are 
salutary to them. In my opinion, however, they are pro- 
ductive of the greatest mischief. The people extend theni 
to the most indifferent actions and thus aggravate their 
own wretchedness. Of this I witnessed an example in a 
vessel in which I was a passenger, on my return from the 
Isle of France. 1 observed that none of the sailors woiild 

• They even condetcend to suffer them to eat with them, as may 
be seen in the journals of those times which expressed the highesl 
fttpture en the oecasion. 
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eat with the cook of the ship, and that they scarcely 
deigned even to speak to him. I enquired the reason of 
this conduct of the captain. He told me, that about six 
months before, being at Pegu, he had leftthiA man on shore 
to take charge of a warehouse which the natives had lent 
him. These people, when night came on, locked the door, 
and took the key away with them. The cook, who was 
within, being unable to go out to disburden Nature, was 
under the necessity of easing himself in a comer. Unfor- 
tunately this store-house was likewise a temple. In the 
morning, the natives opened the door, but perceiving that 
the place was polluted, they fell, with loud shouts on the 
poor keeper, bound him and delivered him into the hands 
of the executioners, who would have hanged him, had not 
the captain of the ship, seconded by a Portuguese bishop, 
and the brother of the king, hastened to procure his release. 
From that moment the sailors looked upon their country* 
man as dishonored, from having, as they alledged, passed 
through the hands of the executioner. This prejudice 
existed neither among the Greeks nor the Romans. It is 
not to be found among the Turks, the Russians and the 
Chinese. It proceeds not from a sense of honor; nor even 
from the shame of guilt; it is attached merely to the nature 
of the punishment. A family is not dishonored if one of 
its members is beheaded for treason and perfidy, or shot 
for desertion. The degraded people despise only what is 
peculiar to themselves, and shew no pity in their decisions, 
because they are miserable. 

Thus the wretchedness of the people is the principal 
source of all our maladies, physical as well as moral. There 
is another, not less fertile in evils, I mean the education of 
children. This portion of political economy engaged, in 
ancient times, the attention of the greatest legislators. 
The Persians, the Egyptians and the Chinese made it the 
basis of their government. *Twas on this that Lycurgus 
laid the foundations of his republic. It may even be 
affirmed that where no national education is established. 
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there no durable l^iilatioa exiits. With us, education 
has DO reference to the constitation of the vtate. Our 
moat celebrated writers, such as Moutaigne, Feuelon, J. J. 
Rousseau, were deeply sensible of the defects of our police 
in this respect ; but despairing, perhaps, of effecting a 
reformation, they preferred proposing plans of private and 
domestic education, to repairing the old system, and adapt- 
ing it to all the inconsistencies of the present state tji 
society. For my part, as I am tracing out evils to their 
source, only with a view of exculpating Nature, and in the 
hope that some favored geoius may one day be enabled to 
apply a remedy, I feel inclined to examine the influence 
of education on our individual happiness and on that of the 
country in general. 

Man is the only sensible being who forms his reason by 
continual observation. His education begins with his life 
and ends only with his death. His days would pass away 
in perpetual uncertainty, unless the novelty of objects and 
the flexibility of his brain in infancy, gave to the impres* 
sions of hu early years a character not to be effaced : at 
that period are formed the tastes and observations which 
influence his whole life. Hb first affections are likewise 
the last They accompany him amid all the events with 
which his days are chequered ; they re-appear in old age, 
and revive the recollection of infancy with still more force 
than even those of mature age. Early habits have an 
influence even over animals, and so powerful as to destroy 
in them their natural instinct. Of this Lycurgus exhibited 
a striking example to the Lacedaemonians, in two hounds 
of the same litter, in one of which education had com- 
pletely triumphed over Nature. But still stronger instances 
might be adduced from among men, in whom early habits 
sometimes triumphed even over ambition. History contains 
many of these examples; but 1 shall produce one which 
is not to be found in its pages, and which is apparently 
of no great importance; but it is highly interesting to 
myself, because it brings to my recollection men wha 
were once dear to me 
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When I was in the Russian service, I frequently dined 
at the table of his excellency M. de Villebois* grand-master 
of the ordnance, and general of the corps of artillery to 
which I belonged. I observed on all these occasions, 
something, but what I coaM not tell, of a grey color and 
similar in form to small pebbles, was brought him on a 
plate. He ate of this dish very heartily, without offering 
it to any one, though his entertainments were in the most 
elegant style, and there was not a single dish besides that 
was not presented to the lowest of his guests. He, one 
day, perceived me looking attentively at his favorite mess, 
and asked me, with a smile, if I wished to taste it I 
accepted his offer and found that it consisted of small lumps 
of curdled milk salted and intermixed with aniseeds : but 
so hard and tough that I had the greatest difficulty to 
force my teeth through them, but to swallow them was 

• Nicliolas de VilleboU was born in Livonia, of a French family 
originally from Brittony. At the battle of Frankfurt, he tamed the 
▼ictory m favor of the Russians, by charging the Prussians at the 
head of a regiment of fnsileers, of which he was then colonel. Thu 
action, togetber with his personal merit, procured him the blue rib- 
bon of iSt. Andrew, and soon afterwards the place of grand-master of 
the ordnance, which he held at the time of my arrival in Russia. 
Though his influence was then on the decline, he introduced me into 
the service of Catherine II. and did me the honor ofpresenting me 
to her, as one of the officers of his corps of artillery. He was m&ing 
arrangements in concert with general Daniel Bosquet, commander 
of the corps of engineers, for my promotion ; they both made every 
exertion in their power to retain me in the service, by studying in 
every possible way to render it agreeable, and by the offer of situa- 
tions, both honorable and advantageous. But my ardent love of my 
country which I had previously served, and the desire of rendering 
it farttier services, which was cherished with vain hopes, by men of 
very high character, induced me to persist in demanding my dismis- 
sion, which I obtained in 1703 with the rantc of captain. On leaving 
Russia, I made an attempt to serve my country at my own expence 
in Poland, by joining the party whose cause France had espoused. 
1 was there involved in great danger», having been taken prisoner 
by the Polish party in the interest of Russia. On my return to Paris, 
I presented to the minister for foreign affairs memorials relative to 
the state of the north, in which I predicted the future partition of 
Poland by the contiguous powers. This partition actually took place 
a few years afterwards. Since that period I have endeavoured to 
deserve well of my country by my services, as well military, in the 
islands where I was captain of the royal engineers, as literary in 
France, and I may likewise add by my conduct, but I have not 
hitherto experienced in my fortune that she approved of the sacr 
fices of every kind that I made to her interesu 
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totally impossible, ^ These," said the grand-master to me, 
** are the cheeses of my native country. It is a taste which 
I acquired iu my childhood. I was accustomed, among 
our peasants, to this coarse preparation from milk. When 
I am travelling, and am at a distance from any town, on 
approaching a village, I send my servants and my carriage 
before ; and it then afifords me the greatest pleasure to go 
unattended, and muffled up in my cloak, into the house of 
the first peasant and to eat a po< of curdled milk with 
brown bread. In my last journey into Livonia, I met 
with an adventure which highly diverted me. While I 
was breakfasting in this manner, a man entered singing 
and carrying a bundle on his shoulder. He seated himself 
beside me, and desired the landlord to give him a mess 
like mine. I asked this traveller to gay whence he came 
and to what part he was going. * I am a sailor,* replied 
he, 'and have just arrived from India. I landed at Riga, 
and am returning to Herland, my native country, where 
I have not been these three years. I shall stay there till 
I have spent these hundred crowns,* continued he, shewing 
me a leathern bag and rattling the money. I asked him 
several questions concerning the countries he had seen, 
and he answered me with much good sense. 'But,* said 
I, 'when you have spent your hundred crowns, what will 
you do then? 'I shall return to Holland,* said he, 'and 
embark again for India, to earn more, that I may again 
return and amuse myself in my native country, Herland,* 
in Franconia. The good humor and thoughtlessness of 
the man diverted me exceedingly,** continued the grand- 
master. " In truth I envied his situation. ** 

Wise nature, in giving such power to the habits of 
early age, has designed that our happiness should depend 
on those who are most concerned in promoting it, our 
parents, for, on the affections which they then inspire 

* I believe it would puzzle a better geographer than myself to point 
out the situation of such a district or place as that mentioned by the 
author. In my opinion the place here intended must be Erlangen 
a town in the principality of Anspach-Bayreuth in Franconia. T. 
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depends the love which we shall one day retura them. 
But* with ust as soon as a child is born, he \» transferred 
to the care of a mercenary nurse. The fixst bomd which 
should attach him to his parents is bn^en before it is 
formed. The ,5lay will periiaps come» when lie will see 
their funeral proc^ion leave the patesnal dwelling* with 
as much indifference as they beheld the departure of his 
cradle. He is recalled, it is true, at an age> when the 
graces, when innocence and the. necessity of having an 
object of affection, should fix him there for ever. But no 
sooner has he tasted their sweets, than he is doomed to 
endure the pain arising from the privation of them. He 
is sent to a public ^leminary, or to a boarding*schooL 
There he will shed tears, which no maternal hand will 
wipe away. There he will form frtendstups wit)| strangers, 
embittered by regret or repentaiuie; these he. will extin- 
guish the natural affections, iht low lo brother* sister, 
father, mother, which are the most powerful and the most 
pleasing chains by which Nature attachi« usJto.our country. 
After this first outrage committed on his youthful heart, 
his reason issiibjected to others equally vic^ent Hi» tender 
memory is burtheucd with ablatives and coiuunctions and 
conjugations. The fiower of human life is sacrificed to 
the metaphysics of a dead language. What Frendbman 
could endure the torment of learning his own in this man- 
ner! And if there have been those who exercised this 
laborious patience, did they speak better than the rest of 
their countrymen 9 Montaigne, whose writaigs are so re- 
plete with the ancient beautiies of the Latin tongue, and 
who has given such energy to our own* congratulated him- 
self ''on having never known what vocatives meant.'* 
To learn to speak by the rules of grammar^ is the same 
thing as to learn to walk by the laws of equilibrium. It is 
practice that teaches the grammar of a language, and the 
passions instruct us in the rhetoric of it. It is only at the 
age and in the situations where they expand, that we per- 
ceive beauties in Virgil and m Horace, which our most 
YOL. I. F F 
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ceiebnited college translaton never dreamt of. I recollect 
that when I was at Hchool, I was for a long time bewil- 
dered, like other boys, in a chaos of barbarous terms, and 
that when I discovered in my authors any ray of genius 
which illumined my understanding, or any sentiment that 
found its way to my heart, \ kissed my book for joy. I 
was astonished to find common sense in the ancients. I 
imagined that there was as much difference between their 
reason and mine as tliere was in the construction of the 
two languages. I have known sevei-al of my school'-fel* 
lows so disgusted with these college explanations of Latin 
authors, that, long after they had left the seminary, they 
could not bear to hear their names mentioned. But when 
they were formed by acquaintance with the world, and 
with the passions, they were then sensible of their beau- 
ties, and the study of them became their highest delight. 
It is thus that children are rendered stupid, that the fire 
and activity natural to their age, are repressed by a life 
melancholy, sedentary and speculative, which ingrafts on 
the constitution diseases without number. But these aftei 
all are nothing more than languor and physical evil& 
Vices are inculcated on their youthful minds; they are in- 
spired with ambition under the disguise of emulation. 

Of the two passions, which are the ruling principles of 
the human heart, love and ambition, the latter is by far 
the most durable and the most dangerous. Ambition is 
the last that expires in the aged, and it is the first that is 
kindled in the bosom of youth. It would be much better 
to instruct them to direct their afifections to some object 
worthy of being loved. Most of them are destined at 
some time or other to feel the power of the tender passion. 
Nature has, besides, made it the most powerful bond of 
"ociety. If their age, or rather, if our mercenary habits 
forbid it, their affections might be directed into the chan- 
nel of friendship, and their instructors might form amon^ 
them, like Plato in his republic or Pelopidas at Thebes, 
battadions of friends ever ready to devote their lives to the 



STUDIES OF NATURE. 327 

service of their country.* But ambition never raiaes 
itself excepting at the expence of another. Call it by 
whatever specious name you please, still it is the enemy 
of all virtue. It is the source of the most dangerous vices, 
of jealousy, of hatred, of intolerance, of cruelty; for each 
seeks to gratify it in his own way. It is forbidden to all 
men by Nature and by Religion, and to most subjects by 
the government under which they live. In our colleges a 
scholar is brought up to empire, who is destined, for the 
remainder of his life to retail pepper. There our youth, 
the hopes of the nation are exercised, for seven years, in 
the art of making verses, in learning to be the first in 
ampliBcation and declamation. For one who succeeds in 
these futile pursuits how many thousands lose both their 
health and their Latin ! 

It is emulation, we are told, that awakens talents. It 
would be easy to prove that the most celebrated writers, 
iu every department, were not brought up at college, from 
Homer, who understood no language but hu own, to J. J. 
Rousseau, who had a very imperfect knowledge of Latin. 
How many students have made a brilliant figure in the 
routine of the classes, who have been totally eclipsed in 
the vast sphere of literature! Italy is full of colleges and 
academies, but can slie at this day boast of one celebrated 
name? Do we not there see, on the contrary, talents 
distracted by ill-assorted societies, by jealou«ie\ by cabals; 

* Divide et impera, was an expression used I believe by M*ehift« 
▼el. Judge of the excellence of this maxim ftom the miserable 
condition of his native country, where it has been reduced to prac- 
tice. 

Children, at Sparta, were taught only to obey, to love virtue, to 
love their country, and to live in the most intimate union. Among 
the other nations of Greece, edncatioji was arbitrary ; it' was blended 
with many exercises of eIoc[nence, of wrestling, of running, of Py- 
thian, Olympic and Isthmian prizes. These frivolities cherished 
partialities. Lacedaemon gave law to them all ; and while the others 
on going to battle for their country, required Uie stimulus of pay, of 
harangues, of trumpets, and of fifes, to rouse their courage, it was 
necessary, on the contrary, to repress that of the Lacedsemonians. 
They marched to battle without pay, without orations, accompanied 
by the sound of flutes, and singing in concert the hymn of the twin 
brothers Castor and Pollux. 
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by intrigoeiy and by all the re«tlettneny laagui^ing and 
perverted? I think I can perceive another cause of their 
decline: it ii, tliat there nbthing i» studied but methods, 
or what in the language of painting is called manner. 
This study, by fixing us in the track of a master, estranges 
us from Nature, which is the source of all talents. Ob- 
serve what are the arts brought to the higliest perfection 
in France; you will see that they are those for which 
there are no public schools, no prizes, no academies; such 
as those of milliners, jewellers, hair-drettters, cooks, &c. 
"We have, it is true, men of high celebrity in the liberal 
arts and in the sciences, but these had acquired their talents 
before their adihission into the acadeniies. Can it, besides, 
be affirmed that they are equal to those tff preceding ages, 
who appeared before academies eixisted? After all, if 
talents were found in the colleges, they would not be less 
prejudicial to the natiou; for it is of greater importance to 
possess men of virtue than men of talents, and happy men 
than leiiowned characters. A deceitftil lustre covers the 
vices of these who obtain renown in onr schools. But 
among the multitude consigned to obscurity, secret jea- 
lousies, malicioiis whispers, base fiattery, and illl the vices 
of a n^fftive ambition are already in fermentation, and are 
rtady to diffhse themselves with it over the world. 

While pains are thus taken to render tlie hearts of chil* 
dren depraved, their understandings lire perverted; These 
two evils proceed hand in hand. In the first place^ they 
are taught to be inconsistent. Their instructor informs 
them that Jupiter, Minerva, Apollo are deities; the parish- 
minister tells them that they are demons. The former 
assures them that Virgil, who has so admirably treated of 
Providence is, at least, in the Elysian fields, and that he 
enjoys, in this world, the esteem of all good men: the 
latter declares that this same Virgil was a Pagan and 
therefore doomed to eternal perdition. The scriptures 
again hold a different language ; they teach them to be the 
last^ whereas the college urges thehi to be the first: virtue 



STUDIES OF NATURE. 329 

comouuids them to descend, education to riie« But what 
is the most extraordinary, these contradictioDs, especially 
in the provinces, frequently proceed from the same moutl^ 
and the same ecclesiastic teacher the classics in the morn* 
ing and the catechism at night I am well aware how 
tliey are arranged in the head of the master; but they 
must produce a strange confusion in that of the scholar, 
who is not paid for hearing as the other is for retailing 
thefti. It is much worse when subjects of terror are 
employed in cases where they ought only to fiud consoJa^ 
tion; when, in the age of innocence the maledictions of 
Jesus Christ pronounced against the Pharisees, the doctors, 
and the other tyrants of the Jewish people are applied t<i 
them; or their tender organs are shocked by the images 
of monsters so conunon in our churches. 1 knew a young 
man, who^ in his infiouicy, was so. terrified by the dragon 
of St Margaret, with which his pveceptor tlireatened him 
in the village-church, that he fell ill with the fright,, and 
fimcied that he saw the monster constantly at his pillow 
ready to devour him. To pacify him, his father was obli- 
ged to appear with his sword drawn and to pretend that 
he had killed the dragon. Thus, as usual, one error was 
expelled by another. When he grew up, the first use he 
maide of his reason was, to reflect that those whose duty it 
was to form his understanding had twice misled him. 

After having exalted a boy above his equak by the title 
of emperor, and even above the whole human race by that 
of Son of the Church, he is degraded by cruel and igno- 
minious punishments. <* Among other tbingi^*' says Mon* 
taigne,* ^that part of the police of our schools has always 
displeased me. The error would perhaps have been much 
less mischie/ous had the extreme of indulgence becE 
adopted. It is the real gaol of captive youth. They are 
debauched by being punished before they are already 
depraved. If you pass during school-hours^ you hear no* 

• Essays, book I chap. IB« 



S30 STUDIES OF NATURE, 

thing bot the cries of childreu undergoing chaftiaemeuty 
And niattera intoxicated with rage. What a method of 
intpiriiig with the love of learning, thoae tender, timid 
mindty to drive them to it with aurly looks and hands 
armed with rods. Unjust and pernicious measure! Add 
to this» what Quintiliau has very justly remarked on this 
subject, that tins imperious authority is productive of dan* 
geroUft consequences, particularly from our mode of chas- 
tisement. How much more decent would theii* school 
rooms appear itrewed with flowers and verdant sprigs 
than with the fragments of bloody rods! I would there 
place representations of Joy, Mirtli, Flora and the Graces, 
as did the philosopher Speusyppns in his school. Wliere 
should tiieir improvement be exipected, bot where their 
pleasure Isf ** I have seen child nen at school, rfeady to 
awoon with pain, receive on their little hands a docen 
strokea. In consequence of this puniahment I have seen 
the skin separated ffom the enda of their fingera and the 
bare flesh exposed. What shall we say of such infamous 
punishnlents^ which e>(erci$e an influence so pernicioui 
both on the manners of the pnpil and 6ti fhdse of the pre* 
ceptor, as might be proved by a thousand examples? It 
is impossible to entef into an^^ decail on tfaia subject with- 
out putting modesty to the bldsh. Yet it is priests who 
employ them. They rest on a passage of Solomon, in 
which it is said: «*He that spafeth the rod hateth the 
child.**' But ho^V do we knovt^ that the Jewa inflicted this 
pnnishtiMfnt in ouf way? The Turks, who have preserved 
mo^ of the customs of that people, hold it in detestation. 
It was di#used over Europe only by the corruption of the 
Greeks of the Eastern empire, and it was introduced there 

• Michael Moata1gn« it likewise one of those men who were not 
edacated in colleges, or at least, he continued there bat a very short 
time. He was insti't cted without corporal chastisement and without 
cmnlatiofi beneath the paternal roof, by the most tender of fathers 
and by preceptors whose names he has carefully preserved in hss 
writings. By an education, so opposite to ours he became one of 
the best and one of tLA moat learned men in the nation. 
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by monks. If the Jews actuatly employed it, how do we 
kno^ but tliat their ferocity proceeded from this part of 
their edacation? It must likewise be considered, that 
there are iu the Old Testament niany jfrecepts never 
intended for us. We find in it passages very difficult td 
explain, dangerous examples, impracticable laws* In 
Leviticus, for example, the use of swine*s flesh is prohibited. 
It is declared to be a crime worthy of dteth to work ot» 
the sabbath day. St. Paul, in his epistle to the Galatians 
says positively that the law of Mos^s is a law of servitude; 
he compares it to the slave Hagar, repudiated by Abraham, 
Whatever respect we may owe to the Writings of Solomon 
and the laws of Moses, we are not their disciples, but the 
disciples of him who said, **Sufifer little children to come 
unto me," who blessed them and deelared ttiat, in order to 
enter into the kingdom of heaven, it is necessary to become 
like theni. 

Our children, depraved by th^ Vices of modem educa^ 
tion, become inconsistent, knavish, hypocritical, envious, 
ugly and wicked. In proportion as they increase in age, 
they likewise increase in malignity and the spirit of con- 
tradiction. There is not a single school-boy who knows 
any thing of the laws of his country ; but some of them 
have heard of those of the twelve tables. None of them 
can tell how modern wars are conducted, but many are 
able to give some account of those of the Greeks and 
Romans. Tliere is not one of them who does not know 
that single combat is prohibited, and many of them go into 
the fencing-schools, where nothing is taught but to fight 
duels. ' They go thither, we are told to acquire a graceful 
carriage and to learn to walk; as if we were obliged to 
walk in the positions of tierce and ^uarte^ and the attitude 
of a citizen ought to be that of a gladiator! Others des- 
tined for more peaceful functions go to school to learn the 
art of disputation. Truth, we are told, is elicited by the 
collision of opinions. For my part, I should not know 
Truth, w^re I to meet her in a dispute. I should suspect 
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myielf to be dazzled either by my own paBsion, or by that 
of another. From disputeft have ariiten sophisms, heresies^ 
paradoxes^ and errors of every kind. Truth never s^e ws 
her face before tyrants; and every man who disputes strives 
to make himself a tyrant. The light of truth has no 
resemblance to the fiital coruscation of the thunder, engen- 
dered by the war of the elements, but to the brightness of 
the sun, which is perfectly pure only when the face of hea- 
ven is without a cloud. 

I shall not follow our youth into the world, where the 
greatest merits of ancient times can be of no service to 
them. What should they do with strong republican sen- 
timents in a monarchy, and with those of disinterestedness 
in a country where erery thing is put up for sale ? Of 
what service would even the stoic philosophy of Diogenes 
be to them in cities where beggars are taken up and con- 
fined ? Youth would be very unhappy, if they had retained 
only that fear of blame and tl^iat love of praise by whicii 
their studies were directed. Guided continually by the 
opinion of another, and having no steady principle within 
their own minds, the silliest woman will rule over them 
with more unlimited power than a professor. But, we may 
say what we please, the collies will always be full. I 
should, however, wish to see children released ham that 
protracted misery by which they are depraved at the hap- 
piest and the most amiable period of life, and which has 
afterwards so much influence on their characters. Man is 
bom good. Society makes villiaus and education prepares 
them. 

As my testimony is not sufficient to establish an asser- 
tion so important, I shall produce several, which are not 
liable to suspicion, and which 1 take at random from the 
works of ecclesiastics, not in conformity to their opinions, 
%vhich are regulated by their condition, but the result of 
their own experience, which totally deranges all their theory 
oil this subject. The following is extracted from Father 
Claude d* Abbeville, a Capuchin missionary. He is speak- 
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mg of tlie children of the natives of the islands of Marag- 
nan, on the coast of Brasil; where wt laid the foundatiou 
of a colony, that experienced the fate of so many others, 
ruined by our inconstancy tnd by our difisions, the ordi- 
nary consequences of our edacalioa. ** I know not whether 
it proceeds from the threat lore which parents bear to their 
children, that they nerer say a word which can give them 
any uneasiness, but leave them at liberty to do whatever 
they please, and to take their own way, without appre- 
hension of the slightest reproof. It is therefore a circum- 
stance worthy of admiration, and has (not without reason) 
excited the astonishment of many, that the chiMren seldom 
do any thiug to displease their parents; on the contrary 
they strive to do every thing which they know or imagine 
to be agreeable to them.*** He then presents the most 
favorable delineation of their qualities physical and moral. 
His testimony is confirmed by Jean de Lery, as ikr as it 
relates to the Brasilians, whose manners are the same, and 
who are in the vicinity of that islands Hear another 
account, that of Antotne Biet, superior of the missionary 
priests, who^ in 1652, Went over to Cayenne, another 
colony which we lost from the sanw! causes and which has 
since been indifferently re-established. It relates to the 
children of a trit>e of savages called Galibi8.t '^The mo- 
ther makes a particular point of nursing her child. No 
such thing is* known among them,' as to give out their 
children to be nursed by another. They love their chil- 
dren to distraction. They wash them every day in a 
fountain or in a river. They do not swaddle them, but 
lay them on a little bed of cotton made expressly for the 
purpose. They always leave them quite naked; it is 
wonderful to see how they thrive; some are able to walk 
alone at the age of nine or ten months. When they grow 

• History of the mission of th« Ospachin fathers in the Island of 
Maragnan, chap. 47. 

t Travels in the eqoinoetial regions, hook III. p. 
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older if they caonol walk, they crawl about on their hands 
and feet These people are passionately fond of their 
children. They never strike or correct thenot but permit 
them to live in perfect liberty; and the children on their 
part never do any thing that is displeasing to their parents. 
They are astonished when they see any of our people chas- 
tising their children." I shall subjoin a third extract 
from the work of a Jesuit I allude to fiither Charlevoix 
a man of the most extensive knowledge. It is taken from 
his voyage to New Orleans, another colony which we have 
suffered to dwindle away by our divisions, the consequent 
ces of our moral constitution^ and of our education. He 
is speaking of the children of the savages of North Ame« 
rica in general. '* Sometimes to correct their faults, they 
employ prayers and tears but never menaces*— A mother 
who sees her daughter behave improperly begins to weep. 
The daughter asks her the reason and she makes no other 
reply than the words: 'You dishonor me.* It is seldom 
that this mode of reproof fails of producing the effect in* 
tended. However since they have had more intercourse 
with the French, some of them have begun to chastise their 
children, but this practice has been adopted only by those 
who are Christians, or have settled in the colony. The 
severest punishment usually employed by the savages to 
correct their children, is to throw a little water in their 
feces. Girls have been known to hang. themselves for 
having received a very slight reproof from their mothers,' 
or for having had a few drops of water sprinkled over 
their faces; previously apprizing them of their intention, 
in these words, ''You shall no longer have a daughter.*** 
It is not a little amusing to observe the embarrassment of 
the author, to reconcile his prejudices as an European with 
his remarks as a traveller, which produces perpetual con- 
tradiction in the course of his work. It would appear, he 
says, that a childhood so free from control, must be 

• HUtorical Journal of North America, letter SS, Angust, 1731 
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•acceeded by a youth very turbulent and very corrupted. 
He admits that reason guides them at an earlier period 
than other men, but he ascribes the cause of this to their 
temperament which, he says, is more tranquil. He does 
not recollect the pathetic pictures he has himself drawn of 
the scenes presented by their passions, when they expand 
in the bosom of peace in the assemblies of the nations, 
where their harangues far surpass in justness and sublimity 
of imagery those of our orators : and amid the horrors of 
war, when surrounded with fire and faggots they brave the 
utmost fury of tlieir enemies. He does not choose to see 
that it is our European education which corrupts our na- 
tural disposition, though he acknowledges, in another place, 
that these same savages, brought up after our manner, 
become more wicked than the others. There are passages 
in which he launches out into the most affecting panegyric 
on their morals, their excellent qualities and their happy 
life. He even seems to envy their condition. Time will 
not permit me to produce various passages, which may be 
read in the work I have quoted above, nor a multitude of 
other testimonies relative to the different nations of Asia, 
among whom we find, that a mild education has a striking 
influence on the physical and moral beauty of men, and 
that it is, in every political constitution, the most powerful 
bond of union among the members of states. T shall con- 
clude these foreign authorities by a trait, which J. J. Rous- 
seau could not have given with impunity, and which is 
extracted word for word, from the work of a Dominican ; 
1 mean the pleasing history of the Antilles, by father du 
Tertre, a man of exquisite taste, good sense and humanity. 
Speaking of the Caraibs whose education resembles that 
of the people I have been describing, he says: ''Atthe 
mention of the word savage, most people figure to them- 
selves a species of men barbarous, cruel, mhuman, destitute 
of reason, deformed, tall as giants, shaggy as bears ; in a 
word rather monsters than rational beings: though, in 
truth our savages are savages only in name, like the plants 
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aud the fruiti prodoced by Nature in the forests and deterti» 
which though we can them wild or savage, possess the 
the real virtues and properties in their full force and vigor, 
which we frequently corrupt by art, and diminish by tran^ 
plantation into our gardens. It is my intention, he after- 
wards adds, to demonstrate in this treatise, that the savage 
of these islands are the most contented, the most happy, 
the least vicious, the most sociable, the least deformed and 
the least tormented by disease of any nation in the world.** 

If we examine among ourselves the history of the life 
of a villian, we shall invariably find that his in&ncy was 
very miserable. Wherever I have seen children unhappy, 
there I have always observed that they were ugly and 
wicked ; wherever I have found them happy, there they 
were handsome and good. In HoUatid and in Flanders 
where they are brought up in the gentlest manner, their 
beauty is particularly remarkable. It was among them 
that the celebrated sculptor Francis Flamand found his 
cnarmittg models of children, and Rubens the freshness of 
coloring that distinguishes those of his pictures. You 
never hear them, as in our towna^ uttering piercing cries; 
still less do you hear them threatened with the rod by their 
mothers and their nurses, as among us. 

They are not gay but they are content. Their coun- 
tenances display an air of tranquillity and of hi^piness 
that is enchanting, and infinitely more interesting than the 
noisy mirth of our young people, when they are not undei 
the eye of their Mhers or of their teachers. This tran- 
life. I never saw any country wliere parents manifested 
quilKty is diffused over all their actions, and is tlie source 
of that happy serenity which characterizes them through 
such affection for their children. The latter, in their turn, 
Tepay them in old age, that indulgence with which they 
were treated in helpless infancy. By bonds so endeanng 
these people are so powerfully attached to their native 
land, that very few of them are known to settle in foreign 
countries. With us, on the contrary, fathers would rather 
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their children sprightly than good, because in a con« 
vtitution of ambitious society, spirit elevates a man to the 
head of a party, but goodness makes him a dupe. They 
have collections of epigrams composed by their children $ 
hut wit being only the preception of the relations of so- 
ciety, children scarcely ever have any but what is borrowed. 
Wit itself in them is frequently the proof of a miserable 
existence, as may be remarked in the school-boys of our 
towns, who are commonly more sprightly than the children 
of the peasantry, and in those who have some natural de- 
fect, as the lame, the hunch-backed, who, in this respect, 
arc still more precocious than the others. But in genera] 
they )ire extremely forward in point of sensibility; and for 
this reason those are still more to blame, who degrade them 
at an age when they frequently feel more delicately than 
men. I shall produce some instances which demonstrate^ 
that, notwithstanding the errors of our political constitu- 
tions, there still exist, in some families, good natural quali- 
ties or distinguished virtues, which allow the happy affec- 
tions of infancy the liberty of expanding. 

I was at Dresden in 176^, and happened to go to the 
Court Theatre. The piece performed was the Father. 
The electress entered with one of her daughters, who was 
about five or six years of age. An officer of the Saxou 
guards, in whose company I was, said to me : *'That child 
will interest you as much as the play.** In fact, as soon 
as she had seated herself, she placed both her hands on the 
front of the box, fixed her eyes on the stage, and with open 
mouth remained immoveably attentive to the performers. 
It was truly affecting to observe the different passions ex- 
pressed by them reflected in her face, as in a mirror. You 
beheld anxiety, surprise, melancholy, sorrow, successively 
depicted in it ; at length, the interest augmenting with 
every scene, the tears began to si ream down her little 
cheeks, accompanied by such profound sighs and sobs, that 
at last it became necessary to carry her out of the box, for 
fear she should be stifled. My neighbour informed me^ 
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For my part I have spoken out, and could I have ad* 
dressed the assembled nation from some point of the hori- 
zon where Paris is discernible, I would have pointed out 
to it on the one hand, the monuments of the rich, thousands 
of voluptuous palaces in the suburbs, eleven theatres, the 
steeples of one hundred and thirty-four convents, among 
which rise eleven wealthy abbeys ; those of one hundred 
and sixty other churches, twenty of which are richly en« 
dowed chapters : and on the other hand, I would have 
shewn it the monuments of the wretched, fifty-seven col« 
leges, sixteen courts of justice, fourteen barracks, thirty 
guard-houses, twenty-six hospitals, twelve prisons or houses 
of correction. I would have called its attention to the 
extensive gardens, courts, greens, inclosures and dependen- 
cies of all these vast edifices on a space less than a square 
league and a half in diameter. I would liave asked whe- 
ther the rest of the kingdom is distributed in the same 
proportion as the capital; where are the properties of those 
who furnish it with food, with clothing, with lodging, and 
of those who defend it; and what at last remains for the 
multitude, to support citizens, fathers of families and happy 
men! O ye powers political and moral! after having 
pointed out to you the causes and the efiects of our calam- 
ities, I would have prostrated myself at your feet, and would 
have expected, as the reward of truth, the same recom- 
pence as the peasant of the Danube hoped to obtain of the 
insatiable powers of Rome.* 

•As a sequel to this Stndy, the reader mav turn to that on £dac» 
tioa, at the conclusiou of the work. 
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